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'0|lc , *rl«T1 'Q t&'Ollil (7f*f ^pt? Pl*spl'5k 'qnoR|^\s CSfiff 'Q 

R^it‘1 ?ppj ?pt? ^twr $h>^j Pm? ctmt ?rp <^®m ^r*ofw Pm? 

'0|D'©»l «m I Pw%^ (PC*!? ^NtlF»<P, •'iNPt^P, ^tv-^Rxp 'Q *|fsc.<H 9 F5 *Pf>P? 

cstPre w « c?mi ?mP?* ?*c? otw« ^t*ofw Pm? w»sr Pew P?? i 


®ti v ©P Pm^P ^oio 4 ? «r*w's SwHjw ^tN(,*i c?rc? ^iP^iPt^ Pm^esra- 'oiio«iic < p 

2f*iP 3.0*10^. '5ft*Wp<P J '»WS ^<P«1 I ^fl^JtP® < P , J,<»®' I* P^? P<lll>*1 'Q 

^< > p«tT‘ 5 te?? <mai PmfP t«iP<p 'Q »ihP<p ^fuew c?w ^ ?>e? $.P*H 'Q <i5p3j 

c&'S'ii, u>'©*ii, Pm-^npsj-^P^t?, OT'tesiwwK, 2i^P-c&'s*ii 

^ *rfp<-c*tisr « ?tft-<$t? PPbne? p?t? siP >mvi<Mwi? ^tsr© ?>?i? cf§t ?rjt 

w 


^Pm WIH >M+lfcfcl WI ^Pl?l PPTC? <Wt 

’f e f£|'8tl's^3) ?k«nlci*t , »nw > lww *11*1 *1P spl*i»i^) C*P ^lP*il <.i*l(. < p P<i^<i'®l^8 ?*?l? 

spi? c?i? e it ?>e? *oo& sto»p> PmfP ^te® R*ii^c«u Wf ot'gsi? 

PtPht gpt? ?*e<R i Pf?$ PetPw wpim 4 ^oio <pe?F ^pp Pm?p « 
-ptpjtjjv©^ c^s Rnlvjc«ij *lfa<j*® 5 > s Pwt -% i 

P?$? tfpm, tBnP, *rf?m « ^P^^ite?? 1w *m c?e? ?pt??-4? 
P???p PPm? wr i &mPm #?t? ?pt?e?? £te?im, ^-wsr ?nw, 
?pt?r stPNrf, *tPe?*t <pai-n'S3»'oH»pp ^©jip P«)?i Pcq&*ii3 c?£*t 
era? w w^i Pm%t? *whm*i £tP ?pie?i? 
P?w^ #???P& <rt to i P*rafi> Pmftot? ^w 5 ^, 

'oii<p^«i 'Q ^sn^t*u ^?t? w?! »iP»ii®P, ^k(.*)i'st*3 'Q 

9 tP? J P?^t w^i 


<3lilci53 <maj 'oi^v® ^c*jc^ <u«p|(.v!9p sf%» ^hhDP i P^i^©«pp wit, 

?Mmr, Pzn^r, snstiP sm? « wm ?ne^ wt c??r« 

P«ch ^for? wm ?s?p i 


tbilNWjH 

Tgfpp Pm^i«<^P, ?twtwf 
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iWliltPM M 
(The Concepts of Chemistry) 



tiW Blffa fiwh Rwlc*fa ^Jaf '®1ut i C*lt?r 

S|?r willow —sl^lliM #? «||awl H»llll*1 *i^? 

4>ihh wint-w ^fW Rwiwfl ^-bi-o ^tNRrfa t^fwi 

^tc^? lipw R*i«m ^s?r <a ^r*afafi> erMw> 


^*fr ^-i, n-nifl'i- w-io^r caiPr 
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• *imi 

• <Ml?IC*1<1 C^3R^ f&f^S <P3C''S *t1<Hl 

• *Ml*lt1* R'aalc.l'Sl WQ RjNfl <MW> «1R^| 

• JP(m ’tttk «lff ^iNJt <Rffa ’tlMI 

• <l' , lli|C r l 'G ^cvs *imi 

• <plt,«ra 2f«f?FT, 'oi^Ri'o Piiql*® ’tfcr« *tffat 

• tMliiti <ij<i3,lfsi^ ■q»l(.«r« ’’TSRT StWlW%T J iW'sl ^SR^R 5 ? <?*<.« *H?RI 

• 'Q <j|^< #?£*R xiuihPi ^Rjc's ^JNJT <P*t's ^ItSf^ SR*ft^?RI 





















<WRM4 


1.1 ^IRIdR) (introduction to Chemistry) 


RtRf RCRT RI^Fsxp Rwh (Natural Science)! ^ fRUf, R^ft^R RRTORt 

RffaR-lRffaR rtto Rifto c^m to wt cm\ rt Rjm crsrt rt cr wi 
toto RRl^ ~$m RTfto tocRR to i «H Rtfto R'aalCH^ <*R# Rwr CRTO 
RTOfR R&R, RRfiRR 4R° RTOfR Rte<i'a«i Ito 'oilc«ili>»il RRt RR i CWT: <P*H 
RRt< 4>*WH CTOR RCRCR RPH i 4TO TOffR C5TO rRr RRRT^RCRT ‘D'olW TOP 
TOR TOTt CRtTOf TOR RtTOTR 'filfelCStC'R TO ffm\ TO 45)«lM TOR v5l^-TOl^5 
<4R? 'StR t^RR RCR 4 *RCRR 'aik«'ili>ilRCRT srRci RRT RR i RRsf 'at #R <TO> RT '5r5 
(TO* to RRlRCRR TOlMR toi RTfto R'SalW^ RRtRtotR (Physics), RRlRR 
(Chemistry), vSlvsiRul (Botany), RTFIIruI (Zoology), 'RR^tRlR^stR (Microbiology), 
OStJlfofRSeM (Astronomy), ^<MR'2aH (Soil Science) ^a#T RTRT RTO i 'jft CR RRR 
’TO TO TOJ # #1 RRsf RTO RT 'aT #tTOR TO (RtofR R&R) (7# RRlRtRR iRRR i 

tor, cam w to;rr Ri^Rfite crbt ctor rrr tor* ^r %, 1r*^ far rcr 

Rto*CRR CRRR TOT CRtTO fcafR %T TO CTOT'Q CENT'S <R*R Rto R$5 CTO 4 Rent'S 

»i^^i 4 %rrr^ toiM ^rr cRto rrrwr wr ws tor 

CRfRR Tjfi> RtRRTR* RCR Rt^R TOR ^Mlt^ f*N®T CWR CRto TO Rl^CRR 

fRw=t ^ *.«!<«. 1 ^rrr riMFNPr* cRto; Rti> fwf*R, to Rjto 'srtf&^ frafR fRf%R 
IwIrrRsT ftaft, 1 r%* TOR fRRtR (TO* TO 5RJ fcafR ^a#T CTO 

ftf»*|'®lM TOR RRlRCRR TO TOCS 1 ^It'QTlt ^ ^RRlft 2f«R W ^5 

^ft CTRt 1 4^5T C 5 !^ filtfRTO (RC^ 'sjt^R Tsm ^t '^‘ P IR, ^It, I^T 4^R <imR 
^Ri 


3500 TOR ^RR « I^T Rto ^CR Rf^ W 4 # WTC^ 
'3R 5 C5 l»iPlc.?i aixag^R R«JHc.<P ^t^5f <pw <pl^«i ^RRR ^I'jt'a (alloy) RfR*t^ RRt ^ 1 4 ^fRR 
RlR (Rt® 1 ifl (Rt® fRR '»!M 'SitCRR TO RRt 1 ^«RTO 'SJRR RR[ 1 *R^R, 
W *wlwl, ^NfR %TO ^ 7 f 05 R 5 T^ TORf% TORJ R*tC®t TO W W 1 <4 
<Rt8? 'aR«i<pR »ih<i'8tl^ 'SffiJ t£)^y ^rf^2|C?lRf%r RRk^f Rf^5 ^ 1 C^t^-^R ^SftfRR^R Rl»R 
WTO* TORJ ^R 4 to to RR 1 

RlflRRtCRR ilRPic<P^I RRcRR R^*T fRCR '»it»i < P f^St-'oRRt RRR 1 ^f^RR 380 'TOR ftcR* 
fsf^ RHto C^CVIll^UlR (RRRt TOR CT, £R?aRS RRto ^ST^a RtTOT C*R Rto 4RR 
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ipm 

<*l® ^ ®*IT <ilc<i <i ic<p mm 1 sf®t <|lc«i m i R>R 4*1 *ft*r ffm '®u!'5 1 f (Atom m^f 
indivisible RT ®R®1W)l *H?T 4®^ 1 oh 1 ol«i C®1C® C®tCTt c'swI&uM* mc®T 

srm t*i®$ <mrtt fiWfr ®c3%®hi <n wr^wm <&m *ifl®m?i® 1®f® l^r mi 

«IJ|9>B1S*| 4 *flim tef^t ®GR| W milflW&W mm W ®4WH w 

*mK mffr, mtflpr, *tiR « •qi'oM ftc®r i®f?r ^i wr mji^csRr »d?r s it msi® *rt*® 
stem ®«iRi 



ffc® i.oi: «ui*sR sumhiRcs, R®if ma»r, mm c^r wS*i i 


mq^cn mint*) ®*im, AH km w *n^ cm® ctw N% 

C5 %t *uftPMi ®tra®fi> ce^t k®r <*r®r <$®f& m^l^r fc$m mm, m <$m 

rnmw?i mt^ ®w® cm? ®wi ®mt w ^#i w ®mt *tfto- 

R3tal <praRc,«n*i i Wf will <iHi» m HknjrQ RRlwi whin cHt« (£T*R 

'oicw ®dRpH iflm? wltnfl ifl *l5kl-R5kl’J i c«il Pi £4 wt^ftcni I *t*i'» 

*mIwh sNm ’i’^Iw’i's'elts "sst m'iprtwm *lc4®lti mimAmrnmrnrn 
IFtim ‘frtfc® (Alchemy) ®l* ?tCWW Rstf 3£5t 

(Alchemist) i 'oihwRi «ii*ft m® ®t®-faRiii cm® i ®ri®f-R>Rfli -wf5 mmm 

4PtI^ t®R (Chemi Rt Kimi) 1 1® CSlC® i ^ Chemi ^ cm®^ Chemistry Hwn 
Timmsm adR-k 5i^ii«i-i i 'oihwR-’v erlfiti-^PT-^iih ^sKIm Hm*HMImi **il*ic.*m 
®e®ri wR WIw m^wi ®mm murom mm® <i°ii me® i 
f^k ^<iw ^i®® mfi», *tik, mt^pT mm ®®k i ®R km mmemo 

mprtsresRT 8if® ®m ®ic? %r mt i si^® ^smrn ®csr 

mmi’SH &61 W’it ^W"i '°ul'5R "TiktiRtfl, h^|)j ^{.a 8 !, j ijI?i 'apll*i*r wi (1R?''SRW^'Tm® 

*bi»ui*u Rrti ®iii*BPl m 5 !® mm ^ i 



















































<t 


tolM* Of *ttm *Mt<? *tH *mfa *tf ^ *lto? *lto®? to qMlMl 

^?t ?? n-nUii ?t®T l 

l- ^ 

cfetor 1 . 01 : tosfto?*il?^^ftoltf toptf 



«>||?IM« ^C4lC‘1 '|i?«il« to?«t 

^l&l '©il»i i*^ 5 R»*^ 
<tt<pT i 

?^f HJt^sr Rfosj *f?W? £®t? i£)f^5 «ltc^ <?!??: ■'llfoFw ^f^5, 
»oic®ifii<p <*if^5 £i^f% ?n^, wt ?%t W i ^sipr ipt? 

<*R «i*h*iR« to^r « 

^(.Slceto ' 3 jf^ ^ i ^R *IW ^Tl? i 

tTOlf>M, Sllffcxfr 

tTOlpM, adlf R>* *tJt?, csim ^fT *Ro&M>I<M I 

’01? 'Q wMs WT1 

^RusaM<ii <pK«i ^t? rRc^Ic.'sh.*)^ C?K i ^R ??*T >5^11? 

w ^ ^4*r ?t^npi? « <5^n? to?it ?? 4?? 

^T wR-^i^iRvb, w% ?W, ^1? ^<1*1^? ^ ?? 1 

C*tfl&? i£)Plfoifl><| ^|J 

< H < pH^1(. v s '©il'©f^ ^.Rusjlcspll^<p mPivto etail ^(,®i cHu> tiiPifofiis 

tfl'BlMvb 'Q^[*J sff'QTlT | 

^PPiJf ?? i 4*5 |Ric\© sitw ^Rusal'siR'© 'Q xjHciPi^N 

^Rts^l^iR^i 4 ^ ($\*\ st*ifa© to i 


i£) ^frrt^Tf C«fc3> ^RtsR ^fa© *ff?f. CT, 'oiMcns #??/T? 2lf^fl> '5^© <m^ *tto©Fl? 
?m ^ppito i ^n?s^ ton*w >i<ia>« *m? 4?^ ^rr whi 

1.2 <*lliiw«l (W3Plf? (The Scopes of Chemistry) 

cqsffcT ’fflsf c^r^TtoR <Pit?R i <j|^'®c«i Rfasi *ttt%r sltc^i f%^> 
?t ?mt?to tos , *toi« ct $*fc? <mrn ^f| c? kite's 

fitf^ m^© ^5PR*|J to^l ^ <!'®>lh ^PTCF C^T, ^j? '0|'©k'S'3 (£R *lto©? 

*ju>c5, i ?*R (fl < ^tfk sM? ^©*1? *{f^% <*rsR %r ^rt, ^jRft i 

<?ntt??T c^rt ^©m %r ?n %r ?t c^r to? ^itoi c^ w *rc? ?to 

'©i j i? , *lJ sM«if»i<p *|fs<i's*i i jjRJ ^ciic^ <il^»i't!»«i, jjRJ ?5?TO^ ’fit?, jjRJ ^c*ic^ ^l®tlwl ?^W? 















































































<Rt?H 




^ mto>3.toT <3®%^ #?spto? <i»to ^*tctot <p«ic* i 2tT% 

« v5t ’f? ^^#? ( CW- <UM>tl5ft*ll, ^ll*HI ^sjtfPf) CTO ^?t? ^ fcfof ?T 2tt^ 
CTO »m«n <?t^ fto? *i?CT? <iNto<p ■ ! W s f tol fraf? i <m^ TO TO TOfi> ?v5 

dmito* ^toto i 4*rrc? to mtfc *>ito ?imi?fTO to?ti ?n? cm 
^rro <to i to?, mro? wstto? mtc? mtc?mt^m to? *tto? w ?imi?to 

RQ>*ll tot? fc©f? ?>C? &<.«nc* '©iNtlS <Jml«S 'SHI fto? mtmft I (?PH- ^r C? 'StITOl’t'S 
W, C? C*t*& to #5 to*Pt? ?*??, C? fS^f? to ^T 'Sllb^lbfe) ?t TO C? ?*mC5lfito 

<F?^ m^ 4mlilCH<l TOtl? i 4W *ltolM4 ?TO ml?tm, tol^ to?, 
to#?? ?ro ?j?to ?to to? ^*mfti toc?? to toro < 3 ?? ?ro 
??j *mc«w wc® ?j?to ?to mt? 'Q tortroi ?m<iito ?j?to ?to c<#r, to?m- 
4m?t tor cw to? *to? to ?mmto to?t toe? tef? ?*?T toi toj to 
? ro f% ?mi?c?? tof? >4 ’f? tome? to c*m to ?tc? ?t i 1.02 <$tor? mitoij 
?>ll?W? to to SlUller3){| CTO? fcitfoiM OTOTO- 

c5R«i i.02: ?mt?c?? cro 




$*m « «imito* to<tto 


stm® ^hncsh 

^ 1*^1 C^TTfa : 3 T 5 m (?f Sj^f <pR| <]|^ 

mffc?? twsw ?Ptj ^*ihic.«i<i mtc? R&?i ?*c? 
■*t% m^c? 1 

?MIM« 

tor 

tom* toil 
to^TOtl 

to 'oiiviic.H'si mlk? RR)*r ?i>iito^ to*m 
w 1 *qfl> -*tto? to to? torsf? stw torc?s 
■^t? toi to? lt fto? ctot? toi ■*tto? 

<tto ^ «to^» ?%^s?c? stgi? « ^ittoJ 

■*if? cro c^? to ?t? 1 ^nto <to fst« 

to? w#w cwr- <wito^iivi, ?jwcto«i? 
^©to ?np w «to, ?t ^rmrw? -“to? ^rj tom 
to*ifti 


hRcQIC'StH, 

C' 1 ^ 

ctot^it ^to? 'smj t? srotom 1 

*P>lTOm, 

to? mtc? ^m? tor? rntm ?ro 1 ^1? Tto? m?w? 



















































































































4iHPmi>i t 

'sofiwl>iiii>i. 

Sliscno spfpr ^c^i wr ^c«i^ 

«fC®TT ^ 1 



^»Mc.®ra 'oi|R < * *pI<i wh<i j i'«i'sN 'oi*i«i3 «i<iih i ^H, 

C5W ^Jlfe sfp c^wlet sftc<p i 

^ w «racw 

<iPit?ifw Wm ^rwr mm ^ i 


1.3 IRrtPRf 'spofu ’IMRt (Relationship 

Between Chemistry and Other Branches of Science) 

^ <wft *tNm *nw wu wft -*tHm Rwh i Rasim 

«iulu *IM cwi 'oiijIu *tNfa P)v»<i%r i ftcs 

3kft*lfcW 4>llilMH (Photosynthesis) s|^fir 

Tffsf"^fr® «*Rsfl» MWPte f^iti 

c 5 ^ ^-V3i-sii?.v» ftc?r *nft c*tt^®t '^'i Jj4ic,«iiw<i 

cjMwiflton «ift *ttft *1^ f^llRit to |wiBf to i 

str% ct -*r% csnfiPr wtifa *n<n<r *rm '*tffa <?$ mm cm wph^tt 
4ftv5 ^ojlfw ^*RT ^FCST I Wt ^)<ICh4& <ll>llilfw *W«f te fcoft l « 2tt%?iC^ 4 
w*r ^pmrfw <wf « ^tw?r mm mm kphuR* f^n ^HR^iw ^iM^n 

^3t ^?J i ^sl^ #^fwR 'S '^ft?R ^<£^$1 

*itcst ipflircw *w<R*iw<i ^imej mm <m& 'gw. 
wnf% ^©jifwi Rijic^ ^j ct ^?t ^r wm*i \ c^r, 

’iJPf ^t <p*i«il tlJW OT ■*!% ^?I m %?I <ih<ik«i ’5C*r, f^jps, ^ i ^TtWQ ^aiMI-sl 

*M*fi^55ttw ^5*1? c#» <piiii«i ^rt ^rratw iwfi> *fwt Rfosi ^ 

*tn|y(Rva3|c*i^ RR)*( ^ ^Oil<l %*t? 1%f% gjf^f^© l 

, lPlc'»n <i^llO(.*i<i m$ , iPi(.'S5i RR'to I ’iPlc.'ss Jjuq <ii<i^I<i 

<PW^ ^RtWRT RF»J| ^ 'S R^lH-fwK Wt ^ l 




































































































<RtTH 


V 


4W R'WlW^I WfQ OT W® ■*tNt ^ m ^ W qft^ «q|i!W« £(W qt 
q^ qUIt^l 

1.4 iw Hfs 

(The Importance of Studying Chemistry) 

quit, i*tq ^q cqtq> ^k*r i ^q c«t^ ^ qrcq <*iqn* ®nf^tui #© ^i'stc«i i 

^©tqqq q^ Iqui *nsff© qq^ri *ftBtq qqq qt w>|siiw> "5t fq’ffr fqq i i>fq ^©t o*rcq i c^tcu 
cWf <p^cvs c’t^t i *®r qsqs© ■f’tui of*fcq c^iqtoiq qtqfsnst 4q>]* <qt?qt qoi i ^ 
^fq fcrcqiJ Hrr to ten? qfqqmr qsqon cqm qsqra qqq qqrcq qtqn 
'“Ijt^ i ottqq c*ftq qftq ^ cqt*fq csrcq fqtq I ^stq*R Ji<plc«m qH^st cqcq ^for 
<?rcq i ?fm 1*tw w fqut cqtctf tqsq (.'©Men *ftBt ffqiui Rc«ri i qq* q>q, i^fq cq 
fafarfljpir qjqqiq q^ cw- qw, faffr, teifr URtq, wi, 1%*qt 

W q<^ qqt?TCqq ^qqtq i 

^ ^qq qnmt wu frsfq qsqt to qtq i c^o^ wi or c*itqn-qtqss& 

*H? qt q>cq ^©tq ^SRJ qt^q fcofq <pwc^ 4)i5*il*t^ (insecticides)I qiuc<P %q fqq q^qqR 
qRtq '5RJ ftsfq f£Rttqc«fte (preservatives) WFotq olqlflft* *Rltfl ^ft^ flqRR 

fast qtouq ^rj ^tqqt fc*R Iqsq q# i 

wrat, i5Ir«pwv!j, wt ^jlft oi qsR© cqft qt^t^q ^srj qiqiq®! f&fovilwl’lj cqft, 
(£i<pji>(^ i£) sq*u,«is cqtol^ «t*p «t*p qt^q qtqt i qqtqotq 'KM qjqqlq < pw qt^q ^ q?*q 
cqtolq ^q qqqq>tq qitq '©iiR'*pk <pwc^ i ^qq 'Q^oiq y ©iiR**p|*i >£iqq qsftcq &c°i cq 
qsjtqqtcqq qref qqqqjifq estops qt^q mqq* cw qqq cqon^ i 

f 5 MqqqqRt, qRqt^q, qt^qq qjqqt< qmD csiof stp qfqqtcq qrntqfq^ q^ morn 
q^wt*lq ^f%qtqq q^i ^q qttqt qnqq wi^-^r^vs, qtqq qoit^B, qiwiq 
V51^-V5T^V5 I ^fqvs, fq%J ^tft ^ (CWT- “W, C^B, ^lHqPl<P, C<PMI»l5 ^sjtfq) qq 
m* qqotq qpttqfq^ ®qji qt^q qtot ta qt^qq, “qtlqq qtot to qrfqijqq 
^q? ^qjfqj ^*nw qfqwolq q#qtqq qnqt Kq^i ^^Rt fqf%q ^f%q qt w *lfkq 
sim w ^twq q#qt«R to i ^rfqfq fq%q cro <ilqliiPi<p ®qi qjqqiq qsqt 
^itqtofq wg q#q qnqqi <qqq- qsqoiq cw® ^f^qtw cqm-qtw ^q qsqtq qstw 
#im qjqqlq q*qr qq i siwii^w* qjqqfq qsqor ^ 

























































































































<WWWH RtRRT b 

TOr *ftfRC© *JCR ^JfR, RR-5#, RtR-ITOR *nfe ffitR *tC5 RT ^ TOt* TO® R>tR i 'aiNN, 

rmcrr to Iron rmrcr* TO® to ^Nk <^Srmm>r ^ TOrph to 

**I*1'©<PS I *R|i|*| ^RTO 4 RR>R $1^5 VQ <lh®^ 'RhcRS «IW < ? 1%^ t'®h*l RflRjt <pst'© 
*ll3GR I 

RtRPT RRtRR i£|^fa(,<p '0|W < P Skill's^*! 'Q ^®1JRH fsfPiR <P3C^, 

OTt to 'airlift* <sr* ^Rmi*** ^sf w ’ifroTOs vii<iN4 r#rirr rto i 

4RPTt mRR* (TOR ^R ^IlfaTO RRfR i TOQ TOR TORR « RtRRRf R*tR CTO 'QJK 
^||Rr>IMR C5^t TO 4RR '©IITOR TO?1 TOS^ CTORt U*b$\ RtR^ TOR *H^ 
TO »H4ptM> TORI CTOTOT RtRRRSRflFtR TO 2ftRt5?% TOR* R^R %fRR fcafR R*Rff© 
TOR, <*lTO RtPf RfRtRPlR 'TO c<pl«if5 ^fTOR CRfi> RfRR I TO' CTORt RRtRR TORR 

'TO' 4 < ^t%^ TO'Q 4f*tCR fRCR RttR i 41>f CTOtWR R*tt^ RRtR 2T®Jt*fT i 

1.5 ^t $ t^ c it srt^it 

(The Process of Research in Chemistry) 

R«IWH TO RCRt TOTOf^? RJRjMRtRR TO i 4 tet*lj flwfifclt iRRTO RfRTO TO 
RttTO i lR55|% RtR *]*|0©$. CTOtPtR iTOlt Rl^I^l^T, fi^R, Rtf^R^R, RJTOfRCR, 
’UlfRt^Q <£tRR*R TOR R^% TO TO *tC5 TO Rjf, TO Cst TO*t$ TOR 1TO% i TO 
fTO^t RTO Rt CRtTO TO© (TORT'S RC© TOt 4R* 4RTO fTO% I TOtPT Rffat-fRifaf 
'S *Nf%RTOCR CR ^RSTO WR TOR RR CR^ WR^ RCRt ITOr i TO^ t£)^ RffaR-ftlWls 
RtRJPT CTOT TOtR <&&$ RPR RtTOt I iRft ^ TOTO TOR tTOf I 

<p|c®tR 'giro RfR <£|^ RfTO-Piltals RtRJPt WtR ^TOR®! R*CRf TOtR ^gfRQ RC© RtRCR 
i£|RTOR R«3|»i) I RfW R’rI'oc'© RfNf-fiflTO RtRJCR C^ttRt RftRtR RtR^ RtRR®tt I '©Ir.c«i 
C51TO ^|TO ^ItRR RTORfR TO *N^ ^RWt R^s ^ i RRtRR TOR®ftRQ 

’tTORTOi 4RR RRtRR RCRR®ttR RTO Wl^lltW R^tCR W RtPf RJlRlt TO RCR i 

RtRR®ftR WRJ SfRPI^ C'sNIo^ IrRIR®! R^RC® RCR CR ^R 'stht's Rt C<PM RRtRR R^R 
Wf TO ^TORRR 'RRt® RT'S I RRt RI^, TO ^8 TOtRlfRRlR C#HI$fcM> TO^s 

^RPT '©T'R ^Rlf^© RCR Rt C*ttfw RCR? RPT iRRR lR^t5R i 


W%\ , ^l^*i- t&'ST-io'sr GSlf*r 






































































































<Rf?R 




C'©ric<i> rrr 1^ rjr ’iw 4 *r*rr ^rt c^t 

*lffaf <P?)I ^.ciic^. <£T5R *RC»R ’tWR'tHST $*G|?ic*ii5 CSlCT 5 Rt ^SRF c<p|c r il'»lw R?sR <K3 
'©t (RCT 5 <^>RR *P®ll*l»®l j i*Mc < p RHC*$ ^<pH> '©l^»lh <PC?) Pit'S ^C<1 I *)c?)l, 'gp c<plc*il R<^ RT 

’tWR'IHR (?tc^ 'sthc's c*ftR <pjhP?iR 'oisilk's ’llPiC's sft^s ^c«t ^©M ^ i 'gR <£i^ 

’twR'fffizi crct* 'sthc's <tR£R <whP?ii»i ^rni^s <nP)o© sft^s rrr ^srj c^r c^r 
W ll1%, <?PR C^R RRR% <1% 4R* C^R STRICT ^ RRT ^R% i 4 CsRR 

<iffa# o*ijiwiPrr csmhi^c 4 <itto 5%^s ^r) rrir ^rj <hr, wnfa Rt 
rrr% <Rttf rre© ^cr ^r* c^r sriPt ^rwj rrs© rcr <r R^to rrr 
< 1fcR i ^gR wf R1R RRCR ^fcRlPRR <Hto 5%^S rrcr ^©m $**r rf© 

<1fcR I ^gR *WI*W RMCT*’ ^5RRR RRff© <1R1R I 

'SfRR, £|c?lle?*?l?l 2iRJ <£R^ CRR 
SMlfaffR ^R *|fN# RR1R <R RMSR 
Pi**il*'© Pic's *|lsc<i i 'gR RRR CRc?)^ 

CT 4 <lfRRT> RRffS %R, <1lR, 

«IJlCWlPill|V| QFUft®, Rtffift&R, RRER 

Mr rw, rjkr*t (to) ^sjif? Rto 

RRCRi 2RER R<p|w <nR %5 R5Ri 

^5R*R RcRpSlo Pic?) RRr ^t^Rt^It 

Pic's ^c<) I '©lO’R <PC?)<P<)I?) <PC?) 'Q'SR 

RCR 'aiik.VlPRR GRRl^s P<MC?R 

Rto CRR RRtfS ^CR i£RS RSftPR RW 
to 5%^© RRF5 R5RI 

SltoR qictflP&lMR RttoJ <11% CRR %© ^CRI tf|fl> RjFtf tfRR RR RRftRJ 

^R<lfR#RR?Ri >3RR 1 J|R?RC^RR<lft^ c ti 

'jPi R<plc?) 250 Pi Pi <1lft Pc?i (£)R «llc^lPi3lc?i <RC*i R^Q i *f^T, '51<1 1 IMI 

25°CI ^ C^RR *tF5R to «1l t£|RR mlwt*w RRtW 5 SIR ^JlWlPilR (^Rl^5 
CRR %R %S1BBT <n%5 RQ I to (R1?5 (R1?5 '©DlWlPilR 

RSC?It| rrR ruR RCR «fMl%R to ^IRR ^5t*Rlair Rf<t I <£RR ^©f’RRlt 20°C 

I <ljlt«U*R RttoJ RRR 5 SJR '©IJlWlPilR OsRI^S R^ltiW TOl «fl4^.'olW 5%^© 
RSIRt i ^ BRR CS# '©IJlWlPilR C^Rt^5 RJRt 10 SIR I «fl$ R^R <#^1 ^IRQ 

<£|RRR ^Tl ^spRl^R totCR WfRl%R (3 5 R1^5R <1%t c t ^RT 15 5}R i£|R? *Rt RRJ 


C%R 1.03: RJtRl%R CsPRI^B <1lto 


S%|^R e t 


fo\<A iill'Sj'® '©MlOllPilR 

^5t«Rl3Jt 

csplnRc®?) <lR 5 It c 1 

0 SIR (fl^l'^'s <p?)l r?)P) 

25°C 

5 SIR 

20°C 

10 SJR 

15°C 

15 SJR 

10°C 


^oiS> 




















































































































10°C i 2tf^ *fo?\ 8S\*5 'ssil (Data) 9\C^ ^tD*tTl <£R R CSRtW 
gffK® ^|J9(PiT RtWftfo C 3 ^ %8R«f <p*os ^ i C^SR *ft^ CTfi> 

1.03 cSfaFT 

*ltC*R fitSW Wf <R*fcs ’foR *>UlOllft*lR gsRI^s Tj\a C#f *t%5JtFT 

i5fl^® <mcHu ^5t»Rt3[T W ^Sf TJttB^ | (I) C$U$ PH-© Sf^cf <p<jc °1 CTC^? ’Ilftc© 
^JlWlPUllH (SFRI^B ^JIR ^ 4* 'aUlWlPwR 

(^Nl^vb *itft ($Z$ W t«IHH <M« ^ l *Ml*M (Result) ««fc CT, ©Ul«lFtal»l 

cjplfll^vu *tt%® « 1 <]C S '1 cmf^o ^ i ^*1^? *|ftof R*PR ^C© <R *jft 

©lyisH «p«k.«i C$pt Tjfif (Flow Chart) Rt sRt^JR ©iPi^l* RRJFT ftffgirt writ'll 

RRi 



^ Rf ^061 
>ll^lWJ 

*jR*n <Rsrat 



1$af 1.02: iwtoci 2|tS>*ll« *(W 

*mw4 c*im>imi *tftot mom ^srj *r w fc«tca? qM^ ^i 


i.6 <pmrc <ifteftt* « h5)«h>h« w 

WtGT *1 '®¥'o| S^=t (Safety Measures in 
Chemistry Laboratoiy and in Use of Chemicals) 

<?Ntw fa»iw« ftfar *lfto-fiftor ^ -^r *ifNwt?r qt «im*nmh 

(Laboratory) ^£®T I ©t^ C*T*lft*T <Mtoc*m < 1<1)**»*!-Fl5)* 1 ?l Rt ’fcwll ^ ©lc<P qqftR 
•flNWRT Rt !pm *tCTWim (Chemistry Laboratory) ~W\\ ^5^ *\m Wi 
HmMMlM 4l*lUlPw> W i stm *WJ+fi» HftHlPto ©iRItW W ©rsRT 

*lR«rtu wq ^-c#t **[©«>« i c^tiRt w fiwl^ c^t <iRRfw 












































































H <RtTR 

TO mi TO TOF TO TO), MTOllfc TOICW4 ‘lllfcW TOP# TO TOR 

<mc^# *rfta*m^#TOi ?tor *iftot*TO ot wnfa^t tottototottoto 
«f# ^im fcofti <4 toto #tat*ro cum <ro ^ to cro wt *iw 
dfalfr *rcto to*«it %® to i «i*mS' ctoiwi ij#R ^c5 

ots to i ct*r- t^rfro *ttar ’f^r t'oNk -iHw w to i c*lt*itm *nro ooiTO 

C«itTO# ^ TO CTO TO i <*lW *1 TOTOTO ^Pt® RwNMTO TOt TOt^ 

cstM® ^rr toi ^ *iDto ?m^TO c^iro *ro to f#t*R c*ttro <n 

(apron) I TOlR TOTOTO , 5BtC8itCTO TOt TO TOTO TOf®? *IW TO 

tor c®iro ftu *twi to TOt tori TOm <rqto toj to Rjte 

gnroi cutro* Rm tor toi croft tor to1"toi 

%to ^Rt'o toto tor# f®#cro ■# carrot Rmi 



ftaf i.03: TOslK croft TOR, RJR Umr TO? TO 1 1 

crotch ^ TOI^ TOtTO CTOtTOTO <R RRRft* to# cm 

sl^fTO i (Rft ft> iTOPRR* RTOt RRJ Rfa c'0'srRq»ii? C# (TOTOt? TO *RtC# 

C^5«T?t C^ftR C«1C<1C«1 TO s *RC s RRKC^fTO>ft^RJTORTOfTOl 4 <*r^ft 

tro (Globally Harmonized System) PPg? t^TO TOP? CTO fcOTlW *tftm 

« ^TOR RCT TO# RFTO? Ruffes TOI <2| >)C*iMM flffe* *Rfe# ^ TO? ^ 
CTOftCTO ®RJ Rt?M>R«p ft#*! TOT TO i 

Rg&*i (.i>Rc®i R»^ *il?wR^ ft>3“ to? ^ikwfro 1 Ipf^RP# *ric# ct tor ^R*, ^rt 
'S TOTO5t mMImI TO \5t ClfQTlt TOlt I 


*o5Ss> 











































































c&ft *r i.04: OTty,4l®4 f6^ « OTK(4f®4 fbflfRft'G 



*H<C4fa4 fB4-RPl4> 'Sitan * 

< /^^ > 

^ OTIP4 ^*JtW «H4P® I <iPW *W< 

WT tfNP® ^OT 4OTOT ^M® »|MOT ^t 

Rptrirt w *HBr f oti* w ^ftaw <«r* 

iwn* *w< 

(Explosive substance) 

stPWtfflP^ 1 4t® ^P® ’ItOT i ®l§ <4 *r^c»il 

OTlOT*ltOT ■flvblbl^l 43P® "^OTI &5K M1 ^-«i«|I^'!9, 

•il^lW^T $®J# 4 I«PHp|«4 *W<I 

<&> 

«»MC4H*I, ^ItiT hl$J *MVfi *Wctf*rar 

OTP® *ltOTI 'o|$ <H W( 'oil’J^ OTt ®t*T OTlP4 OTOT ^TSRT ^OT flNt'o 

NX 

*ft3T *t*!R 

(Flammable substance) 

S,C<I 1 


4 sifl^n i ®1$ *l3k« «tMp?t ot! i J|i*r- 

ehitpw OTtwr "ite gtm i #p^ *^p^ ^f® 

^ot (?ip® «i c^m, csHMiwnliH, flwm «n «rap^ 

(Toxic substance) 

•ffltfi «fl *J*ROT? *W< «mlM4 W ®IJtP2iK 3Jt® D1®OT, 

<OT*pfi> <\i<\9}<[ <p$QS> ^OT 1 

X 

Pi® 1*5, ^ 4f»l®, HltltOT ®I4|I^ $»M*4 

*W< W, P5N, ^OT®«r ^®J1% ^f® 4OTI ®1^ *OTP5RT 
^OT^tP^ OT^OT ®RtP2ftH, "5J1® HI® 5 !, Ci^l^pfS «N®1OT 

toSRS- 

(irritant substance) 

<U<Rl<l 

(Health risk substance) 

<n q*&w *w<4C4 siMP^OTrtt^-W^ otw *i3)c«<j P’w'bm 
<OTP®T ir lfta *MOT*llfir OTT tfltfWHIlfi ^f®OTt*R 4OT i 

*tftei?r otp*p c^ippt <pji r i j iiw?i otp®t 4f^*r otT 5 ! *nnr fi^i 

^l»H 43P® ’HPiTi 4 

^rf mhPh, «tfcPH ^®jPti ®$ ot®^®Iot 





































































>8 



<>« ^ nmiwn to wiwdR ^ urn, <?w1i> 

’H®i^ 4 , |c c, il Hen Pic's ^,cn i 

<6> 

HhI^T cslw •^Ps^lnn* *ftr ^ ^ n>jH»i1cnn "sjest 

WttJtfa 'ffi HtET«si**MM' RhhW W fffrs 

HIbti 'sm Wf nmlcnn tot 1^*R nim 

OSrR**l 

(Radioactive substance) 

slew i cro- §tewPuii>i, cgfeam ^oitfn c^srto 

<^N> 

HfncncH? 'SRi •‘fpsxpn 
(Dangerous for 
environment) 

<fl fb^il) hRmcih SfU i «i<k tefen « 

2tt% ^OTT TSR$ RH'iar'HM 4 <RR7R «k ^pit 

ch®, ^sjifm ^ nmiwn to *n?# 

wt sawi «m!«n He* <3Rtc*-cTO* nr cwr 

‘^1^16 PiPriJ ' J Hte*T '*Nffs "^c* i 4^1* Hitmen 4 ^H«n 
*pi^in n»cn 'ailnln nmR.ln n*nln covl nine's ^cn i 's1rc»i 
TO®? HftwcH tf®ET H®c® H1*C* ^t i 


«H fw?ql3t Wf Wi *|51 m Wo >[R5 *M I HIFT- 

fiHlc*in TO sf^t n»nc«i ^$t Hlknn c's'acnn 'qcHn'S ■*p1'o j ilH ; T 
HRTC® Hie* i tflfll®, HIhR^R** 4^5, Giflbm 

w ^R><hH 

(Corrosive) 

*fcc^isii$w>n h* to ^ *r®hr Hnte<* Shi^hm i 




1. HtHJ tnPl *JE5T Hvn^PcH Picon C<J»H njn^ Rny 

(^) fsmt^sf^r (*o -#l^m 

(*0 ^ (*r) wt 


*o>S> 































































wniw* 


*<t 


2. si^H <pw? 



(*) Rwhw *W< 0*0 ^ *W< 

(®0 c'o«tRp*i <|pi| (^) 'oil’j[(.»m t*Nt 


3. Raw d4M ?ff% fta-rt <pw? 

W /£\ w 




(1) 



(*0 



4. ^*H«u 7 St 'oi r u W»H *51'gw *|Pimi (3t®S taR <p^I "^T? 
(^) OTW (*i) 

(*0 fl»=r (q) 

^sr%t stvt 




f^3j A: 'S^pf t-'Wis f^3T B: ^Ii>»iH < p R&ImIh ?R 

(^F) 4*1? 

0*0 o*fc» *nc*t c^r? 

(*0 'SwrHws A *Ts Bwi <Pft?I»T < ?l'3lc<l ^iHR*'®—< jMjt ^wll 

(*0 'o(R)R« ^m)n *lR<.«qc-l<i 'Srj t®n*h 

















ffear-i fei -2 fM-3 

(5?) #t? 

(*l) C’fU* 4Fifefa 4*ulPlw ’^It'GTTt "33 C^T? 

(’t) ffef-3 «SRT *ll«{M»R* 4l»|lt|fi* *W< TOST- ^Ut 

^Hltl 

(*0far-i «t53f-2 <*r?r fM»RPr5 ^ 

<pwIi 

















(States of Matter) 



*ren?fr RR*« mx »*rit i crh?t, wJR«% , *tw, ^>*1*1, •itf'T, 

-q|'o|»1-(fl^ »1^CP|(^ <£& <4^ I ' 5 W S \ 1 ®*FT « Mjl3l*l-<*l I^T 

«ftro *nnri 4 fat mtfk 9m*s « fcoPfa ornt m\ <a 

Rmi$ <4 ^WJlBRT «ilc*ilHl 1 


T<r m-«, vm- w-*»t «fr 



















ib- 



4 *ni 


^•tt* *ii*imj *mufe ^«it ^jnjt «$ *\m I 

"^Ifa «lfc>vs(,^ »ll^|(.«Jj ^Jl*|5T 'Q t%8Wf ^SG'S I 
0#a ^SR^It 'Q ^5tC*l3' ' 5 ^ i P <?*|<.V9 I 

^t*NW ^I^c'o ^3<i ,p tffat? ' s rr*cc 5 T wile's *iim i 

*t«K« %#n^ <£i^ grt^at ^*fat *it^ i 

*Mc*fr «i»r 'a Wl^t wr *wc^r siH^ *iftat? ^twr 


ANtre *ih? i 


^ncxif5\s ^|*'o^ ^T3*Tt <l 3 ll?ic*l<l '^R3 g'o ficShcrt ^iTSf^ 8fa*fa *ft?R I 
*M«Fw W « $ll<Xlfti>l«i *i$<p'»Ic,<i <iml« <psc'» 
























2.1 'Q (Three States of Matter) 


CT <1^5<1 ftPftS ^ 'SftTI’fT *N«T 'sfT^ *W*ifi ^st*fatSfRf C<MWl C^lWl 

wf c^t c$m wf wr *wr c^twt wf * 01 % w«rm «nw i 

CWT-^ ^©twim f&ft, W Wt, Vfl40<M ^sjtft W«M; <#T, CW, C4MlPM 

^©Jlfw W 1 W«tm ^ HltyfilMM, qfalMM, ^s#f *m% w«rra 

W«IH <KO i 'oihlo, 'sT <> NI‘f)l *||o<i's»i <PCO i£|^ ‘ 5 W s f ^*f7?7f ^*f7?ff '5^»T ^T 

^*i7?rr «tti% ^srawi w ^ i ^t^r, wi 'Q ^irr^trr ‘ s> fwn^I% ^ 
'ailMlMl W^lTi 

2 . 1.1 (Solids) 

^ «ll<plo 4"^ « «ITW l 

<s& *ra^ 'sftwt ^r «nw i 4 t?p 8^«it 'sirwt <f*ft ^?n <Ffcr w*f?r wtw* 
■SJW 8^«lt 'SflWt <I*t »Mtl>«l C^t i 4 <pfcf Wtf?f 

one*, wf wsfa w?fa ^ m sicam 

W?T «iRlt ^Rffi^s ^Tt| ^stwif ^StTFT <pfcf W?fa 'illTJ'iH ^ ^ < 1 %It c t 

w 

2 . 1.2 *titK (Liquids) 

wr w*fa w 'Q £#§ vsiiij^ c<Fn?n i wi wfep 

ot wr nwt ^?r w wf <?$ wi<r wt ^ i wim wsfa 
wtwr C5c?i ^*hivm4«iw c#f ^9 wm 'sitwt ^r 

c5c?r ^r ^ i wi wfw m stcstn w?r 4^<r «iiii^H -nm ^ti ^ 47 ^ w 
sfT^im w w«^ «iiii^ ‘'im 1 <£$ 'aiiii^ ^Pw < if^ft e t w# to 
C#fl 


2 . 1.3 *& 1 %[ ^t < W< (Gases) 

’fjl^lto RRv ^?t ^rt^ RRv 's<i < T>h f%?^t RRv 'oil?i's«i c»^ 1 c<it<plt»il < if% 5 ft c t 

’d%i wf wwiwi 'aiiii^w<i wr <fM7?r ’WfTf wf c^ wra' <pt ^ 

^C?f 1 *Ut%T ’Wt*# ^ je fttP«Tt 'Q 'sows C573I 'o|(.«io» C^f*t ^ ^ ^RW? 





















































































^og^elt ^ I t5*R ^RMj 'BH St^ut^t <^=1 ? U1%f 

<wl?f «ii m*\ vumi ^sr rr i ^tRR, ®t*t sw wf ?&t^R RRcsfa «im^n 
(RE® RRl 


2.2 ^*H?T (Kinetic Theory of Particles) 

R^R RR«J^ **£J3 ^5 RRT ^Rt *lft® I ^ RRRERt ^G<P '5f 9 l51G<P v »ll<P*) e f ^»W «llc<p «Hl*'Oo^ e IT 

’lf® ir l% ftcs *Rtofa ^fiR, ®^r 'Q RjI%j ww ^iNjf :j jrR 'O'^g^pr ^*IR «iR>'S'g RRt ^?r i 
R*R RRRERR g'®'©s<pIs ®il<p4*t Rl$ Rt ^iRog^RT RtWt C^f*t <m ^R ^tRERt 

<pRI<plf^. '0|«q'vTR <pgs <*RS PlG'srG^ ^R’RR CRER r iv&G'o RtER *Tt l <4^ «l«q*vtt 3.GC$, 



5tjt%r ^t ^m% ’rotf 


t&<3 2*01: ^RR ’lfi' 0'91 

^R*Rf i R»f$R ^©tR CPf'QTTt RER RRRERT ^©TR*# sR®t : RER RtE3> i RfR ^5[Re 

C^f“f ^©TR CRGRT RR M>l«iG«l ^RtRERt ^ <Rf“t R^RE® RlER OT ©ll<P<R *1% R*ER 

m ^ fafSt Rf®Rl$ rt*© rri RRE*fa 4$ ^rr wf*s\ rer i ©rerr 

'sir^h rrser'g ®irsr «mw rti w ®r*rr rrHer cRf*t ®tr o^gttt rer 

'stRR% ftER *lf®*l% <P*G® RtER> <£R? RRRRR Rf®R^ 4© ERE® R1R CR 

R se lt*jG®ll '0|l*'So<P c tT '0||<P«l c t R% CRER 2fR "5|j$ ^.Gil Rfa»*©©lGR sg^G© RIg<P I <3^ ©( < (' ,, <llG < P 
RER Rjt%I ©R*RT I *ffl% ©H’RlR RRtE<R ©ItR CRtERt PlR^J ©ll*l©*H RlER Rt I ©TER CR 
*\m RfRt ^ER <M 'ail«'0W^ tulttltfi ^US i *w% 

C’ff^fCTR ’R'^^siRQ (R'GTIT ^?I ^«R '^ c tt^G®Tt ^RQ CSffra "fBc® «t1®*t% 

’SfR'Q G<1G® «i 















































































w*it 




2.3 <uHl (Diffusion) 

ctot mm wr« ^mi% *w®^r ^g 3 ^© « ^f®Et *t®t?r sfomw 

^ i srfgnrto w fasst ^m%r *wtf ^ m ^h*t <st^ % 

xi-l^|<£)1<q «q'©8 a ^'9'»lw ^lvtoc«i i (?T5R: W? ^ C^tFt (3MW1 

Wfa'sj^ " 5 ^ *ital <iw *fc®i slfotils ' 5 nl^aH i 

wiPit *w<^nr *i^ot to n ^iwpt $ *wc^r - ^i? c^r w wtwt wftfw 

*1^8 C3f*t 3i ra?f (if Wt ^r i 

ftm 'siMjcst <fi ftm ®ifirs *ifiw?r *tt?rc?n 



l£f^S ^S|igf 


^ ®mtsim TOif * frf* <#t ^ i 4 *n%® c*nqiPr 

^r^ffcr 9 tStf 5 raT4 *m»uwiwl» (mno 4 ) < 3 t® ^q i fa^‘1 *ftr 

(FNR KMn0 4 TfRttjPit C*tHf*l *lH«t® ^51 Wi 9 tfclf 5 RPt 

•iwmwiwiSu ^ e tT^ft «<iw ^*fir c*toF fflm far far «lffc"fa ®fsr to 
43? *frt^?r ' s rtH ^c*j i wr C3*i w *1? ’ftcut: 

<?H5#r u? ^ffar *fc®^ i 4tro *itfe ^ ^ow *Nttf (mno 4 ) 

3Jtf*f® ^«IM. I '®*C«1 3^ «IC1<P 3^ I ^WOH \5H Sl3t3 

^»*K.®1 <|1 V I*T wPl "^TI 


dl^vblM 3ft *t33 *Hftt® KMn0 4 43 3Jt*lE33‘ 
*tffa3ft?pi s ’fa3 5 f3®C3 c*t^lt 3t£3ist i st 3tft3 cbcsi 
* 133 *llftc® KMn0 4 <HI’iH J^s ^ftwi *fc®33Sf 
*nfap c%#r 3cf *iQ‘i'© <m c*. i ^ *itft 

<fl??F KMn0 4 Vltflpnr W $W TO* ^lf^ 
sit*® ^ 43? ^c?t ’Ic® i ®t*t 
slwht '^Jt’R ^ *tl?T i 



fp3f 2.02: *llRc'» KMn0 4 ^Jt‘ 1> R I 
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*|f%5|H 1^f*f *flftftnr ^ 1*0 *ff?^fH 
%fbt wt ctw ^cr i faywn '^‘g cpp«iw R4Iwm <#ra ^ %r ^c?r 
cw *tfk toi? w» ’tite'^Jw *tw tsjwcar *nte 

^3«T (%5R Wt) ^Jtf*P® ^uit* 1 KMn0 4 4? <uMci* 

C5C5T '^jHc*m ^m<p ^r cwsfcs 1 ^jfk wr '*it*GW 

*t*?fc<f?f ^jH 5 ! ^mrt cset to3®t Titioar *twi$fa ^jm^t ^ «f*t i Tats’fa gi^tw 

^ ^3t*i»r to v3 ii«'Q mPi ^r i < p* i p ^t *hw 'oi^inr ^?pt 'TOjpt fijt^fter 

to am&wi c#t^f i 



fS<5 2.03: W»T (*ltft) '5?tWJ ’®3®l (%»T^ Wf) I 



\ 

Hital *TC: 3 

^ ^ CTOT <£T*f& m\ ^TO®T TO I ^ *t© ^ I ^ *f© ^|tw ^T 
TO0l|IC*l9+ <*|P|v 5 (HCl) TOtf %TO <*R* ^>TO ^95 «|j|0llftl|l>l 
* 1 ^ 1 * 11 ^ (nh 4 oh) wt faroi 4TO <*r »rat 41 m»iII»h «<w ^pt 














































^3 


wt ww ^ ®uiCTtR?rro nitwit® 

1% Iplt %?T TOIT I <4*ftBT ^C^t«plQ<P 4f*[® Wt C«fC® Rl^^ksti 
<M^® *um ^ «UIC>||R||I>I ^crts wf (Sfc® «IJl«lFUll (NH 3 ) •BIST 
to i 


ftywlil TOJ (FPteS TO 4IMWH f®TO <fttU||CAM 051^5 TO « 

'auiwiRm to toisrt to ftfoit to ^smRto osrni^c®? (nh 4 c1) to 
«fal?T ^R> i *IM C*iRl< ^‘Hh •<pI&»ic®i , si i5^» VWlVlRl to *Tt i <*lfi> 
^cgnasltw *lf*l® Wt? ITO 'aiilWlft«l»l TO CSlBF ^BT 

TOTO TO^l ^pjfK i£^ TOT O 5 ^® TO ^ TO ^ 

to c^r to «i^>i toc^i «*i *iftai <?ro to ct, 

'WlRlII TO ^CIIilMH C$\4\$v> TO C^lBF 'tftcff TO C#f TO »l 
TOnif^at «mfw to*t to *&iiiIwm GPBift® tort tort ^RT 
TO «Pr l «sw TOtf ^®l® 4BRT TOlR<* ®<T l OT 5|tw TOlR-* ®<T W ^ 

®m tort to w c#t i <*ito 'auiwiRm tort toiR<> w ^i^iwh 

G*Rllt® ^ TOlR* ®brt to toi NH 3 TO HCl 5 UfC 3 T^ TO <#t 
TO «|I®^JJ l (NH 3 TORT 'SIIMR^ W17^ HCl TORT TOlR^ ®TT 
36.5) 



fsaj 2.04: *TO? TORT i 


H 2 , He, N 2 , 0 2 TO* C0 2 ’bh’jtTO '!>iHR<P 2, 4, 28, 32 TOS 441 ^ 

toto^w h 2 to «ihR<p to to i ®i$ h 2 totortto c#ito tos co 2 
to vainR<p w c#f, <p|c«t^ co 2 to TOR? TO to to i 

\ __ _ 



J& 

St 






































































2.4 (Effusion) 

toiw wh ww* cnnent «tjpr toR-nn WRnn top >h*im wto ^\m 

£#niw tonn nwr i 

4n# ^ tor C^Pl*!t'Q i 4nRn C^PRT *tRn 4n* $n*?n •*miS‘ ! t efl’tl'Q i <4^ 4nsfi> 

tol *<miS<.*fa ^*tn tol c<i«3»ifi>c<p to n>n i ^ W*R?T? W^wn Iwowra W® 
nt®m to*w tor mm wfnw tor wgto cto toto^r nt torw w^to ^d>t 
n>nln (tot <MC «1 <?lfi> ^PR^ Cto nTW)l W«ac*W <.'»'©«! <lNc* 1 S W Wft % wgwn 
mto nMo^m ®t*t ^r to i \5«>i>i<.*tn spstw to*w ?nw ?nw wgwn mwr 

tonRnn wtwn to mto w i «flfl» ^rs tomn i tote to*R*t wiwf ’inwm 
to*ivtw nwn wm <top totom **rtwn to »ioflriw wtor afoniw 
Ins^^H nc«i i ^®M 2RR njMtu ale's! Ins^RtWn ^R'Q ^TR i 

vfim nRnl4>W tolW to# (CNG: Compressed Natural Gas) nRSR n# i 

^fF® §m\P\ ^S^#s toR i *IM<II^ bMlMR W 4fi> fttoR WW >R®rlM 
wtor ^ 2 Rn*t n*w i tote 4*itw tonwn ton to i ^srtmn, nRinlto® 
^ttor tow fttonwn *ijpt ^ n^t ^r i 4wrcsr -^n® cstr^r « toto *ttfnws 
Sw>i>lG*f ^'jlb'® n>W '®^®T W^IR PiPi^lw #5 ^t ^T I "Epn ^hlcita n*R 
fttown ^ to WG^T ^ ^s*R i£# «1to *ltos ^ >IC®tlM wto 'SlR^r i tote 

4^®'Q ItomWn ton *ltoto® ^ i 

mMR 'Q fnswt ^® ton i <nwn ^nj ^ tonn ^wt: nn*Rnn c*p&n ®r*r si^in 
I^s^r'R c^cn ■pr^ £T»r ^snw i - nn’Rn?r cro ennwt ntor, ^®n®r ■nt ’W^tn 
^n*ocn ^mf^cn 5 ^R® wm enw^r ’in^i ’bi^l?! 

^n*nw to >i»iw *dar csr*f wn m i <n?n*r nnwf ^Htfn tow 

ftftown- ’ijm ^fn i to ^ t^itown ^ to w^ ntow 

PiPi'wR ww> £Nw ^ to tof wn ^w ^hw ifroi ttoraw?r ton to i 
«<Rr*fir ftton wens ento ^rw <Jr tor ^rm bRto to to tow *t®w i ^ero 
ton ton i toK iie^wr £Ww Ins^nn nn^Rnn ton ton i 







































































































2.5 CTt^tf^T *£W Oflm 1^*1 

(Burning of a Candle and the Three States of Wax) 



aim fif»ir ^cihi4t4eFM Aw*r i Moslem 
1*iPT *lf^(T 
*ftc*1+l4H I PUPm ^IPT W CT1C5RT ^fcr, 
'8S"l T tJl%T MS wro , Hl5, tfrtw *11$ l 
PrtURl ^(Pff <i|v!3 ^®l ^llw 1 1 ifl ’Q®|t'o i o(|»J i »i 
^hlw »hRw* ^Rcsai<p|^i 'oci^c.'ql '®tc s t 
'otit a i HRH« i 

CTf*T 'Bll’lWfl af^lPT *lft e l® TO i 
^ aim aww * mftjOTpm ^ic*r 

Rti»*ri "^5*1 ^-wi'sd^'is, ^tart 

<*TCS ^T*T I TO*T PltCT? 1%^ 4f®t 

^jPT PltOT •ifiH'S TO l « efotCT 
aitcro ^f^r, wf « «w% ^ 1 m w«it*s$ 
mf*nrorTOn 


2.6 *I®R ’S (Melting and Boiling) 

aJnitPt tvlvil wi^-m PlW Wf wi^Hln ^tt*®? vs In 5jl3*slw ’H*i 

^Pfl 1 "BtC*f ^5M 8t*TtPRTWr PI wM^iM* C4lHl ^$*1 ®SOT *11%*^® TO 

P$ «1H»i1<iiIct> $5 ’'Mt'fa ’Hll«P I alt«j<p *t*!tC^ tfRsffr ftfrii 

pm-1 •iifki'tfin m topm »i*hi«$ o°ci 
W at* TO *UtPT TORT Kl&fllw *%&{ ?PT I 1 ^tf*K 5 % - 5 M W 

*mott wr or ^t*mtaim pflptf wr *w< *m% *#* 1 ® to p$ *wtoiw tv 

^s*i mtfn <ic*i i sic®jv wi? tijvfh W6 Hj «5f5iH* Mltvi pm- 1 

m>\ *n% ioo°c i ^i»w4 sjfMB* 

*fpn , ®t*r J teTO, vi^wii msr’sM^rfsprfficsTOi 


v^r^-s, shim- wt-sott 




















































^to tor «Mffc 

*rat to ^rat tof*f *w< to* toito <r* i 

<OTC2f Sto tofc 1ap># %C$* to ^RWlPl OP! ^1* to «<Rsfl» '0*tS 
ZINC'S ^g<i i <i)^k ^ , ti?j|b jjlt^m to R 1 ^ *|R»iH $>SRiil ^Nc^s i 
toi> $jm to ^st to tofitoto* to ^iw WRifir jiot 

£M*t volt's 1 ^hln to ^vSRfllcfl* '»M Re's ^jw i '»H OT'GUt* 

4*> *fto CMf*M 133°C $\SR*il JfR ’He® ^ <?«<«. ^ 

JR"T^f3mi JlRr«lPT^tWi 133°C ^%t* *i*fto* i 

mt* «Rlt to, totf toft toF* 





^T 


•ttor 


' 3 ¥fF|im 


*to (to* «l»Fto OTT to® 
^ I CSIfSf ’Itof* to 6 ! I Cto* 
«l»Fto to to® *pr sto 
pnw ^f to *tt& 5 t* *t 3 ®ra 
*rf* B l® to® toI to 9 !* (to* 
*f®M toft to ^ to *|MW 
R«l to ^C* (?KM toft 
sllwlftfth *Nt® tol tote* 

4>!M«lft tom *nto to4»lM 

'gsk's $£<5 C*H <pl& r K. s 'l« Ctot '?Pf 
*Hf* sM*f ***e® *Tt *lte*i <$*!•? 
toRte to to tot* 
^Ml *to *t4l«l CMt <llc<l 

®ttotarl* toft <#to (range) 
cm toe® <to 4 *v wto* aft tonft to cto* toto?, 

®rf^F* tontf* to*t«p tottf piw to ** i to**f csic® (Rftt**! 
to totesf* ^RR£ to* *t i 


to 2 . 06 : ttom to 
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fiH 2.07: f'f'f?! 


<3H3$ 2fc®TO* fofK *ttofa »*wfl> 
« 5 p s |0 C^s ^#T *w< Iiwfl» to& 
®t*fotarl?r «Iot *tw i #f ffptt *rfer wiptf^ftr 
*ra< ®m * w c^twt 

5 Ht^ WWM *^feo'5^"^ ; T 1^*f 

•TO I 'aihfa T|f^ c^Nt ^BT <> W^ ^<pfi> 
^Mutaifir *lR*iw ’He® <W?p 
^fS-i 'Ri i c*br- i ^pss%?f i>te*f 

1^y*C »H«WltiH «MHNk 119*C I f^? C®M 

®il«w*H «H=ri^ to ^roBf hsto 
^CtHP^fTO ltfCWWVl 

vst'»TOt3iTO ’HC^,®Wf3t£®^ £ ^Tf »lh«pln 
■JTO C® 5 fH^ »lM*m i ’BRlH^to 
srtgrom "siBor c^te=rt *pfrr 
®#15 ®i to w *iBn 







wr *Hto ^S-O** tom *Nfc 

(TO ® 3 «T ^uilwp to <p*«.'® ^ £ ® 3 H (PPR- ’lift) ^ 

*|R*jM ^^[5 R^lra c = T v Q?lt ^ i i$p^ R^>lw«i ”s(e*o ifi> ^IwlPiiJIs ^js ^rot i 
?1®^®TO ^TW ^*ig»i«i H i tTO tol R<pl«fi><.<p ^3*® ^TOt ^5TI <4^ H*P® »f|ft 
<^ro s f^ RRr« ®t*BilaiTO HcH *1^*1® ^e® ^ i ^ ®t*M<si1$, *flR?r ■^i>'il«p i 
(tosh- *ttto* R®nro to fcs*® ioo°c ®mtsiBi w® *nft *tR«i® 

l *Hf«R '*gfi>«il»q» 100°C (l atm'Btfi) I CTt^g S|e®J^R^®?I^TO' 5 *F>'TlH r 

<?fc^§ ®?to «ir^ -^c® « i ®irom, c®im 

w»Bfh Riel's ^!<pc®i C 5 # ®TO <qj'o]\s vsH^Hlii ^utvs «ltW I 

V___ ) 


















































































*br 


CWT-*llto 'auMWtafl CTW TOOT 100°C T5W*m RJ 

Ml%| i£lf& ftoI ■'^tfllc.wp* 'SltiflW TO«T *M< 7 llt% '0|R-J7J 

^t tot m i 




sili^rtPte 


* 1 # 

^twtfsr 


J 


c^rat wte or, W to* w W west we ^WTOI* *ltotf*r ^ 

I ^ ^fSRI CT 'SM Gl'S^lt '5Hlf^ Wit? »il*h'®1 toft CSlW 

^s?5f f%?^t ^s?»r CSlCT* *lJtOT *|1W=TTOI 

^m ^ c^m ’toc^ w to sto wr *t^ ^itoa ^f? 

'»kc«n «iksl >t *lfto1fi> wc^^ltsrat *nf?n 



< 4 ro» ^tsf 


*lftot *TC: 6 

«iRfa tow to otIBot to to w ^ 

(£rs^ totfttoa isrt wnait *itom tot i q*r to* 

<W 5 *jD^Rr siwto wnsrr to - 4 o°c i 


v 































































*oiS» 






f >| 

Y 



f&ai 2.09: R3W ^»R sPitiR? <?P#ar i 

w cwfflr *m *m r#? 'wm r?tcw ^mtair rise© ri^se© wr o°c 
wnamr c’fNm, r#? rrr* «i?[ rtcer wr *nfa® rr i r#t 
*Rttf rrcrr rrfr ^crt w wnarr o°c groans*nwi 4t o°c ^mtannt 

RW W *ltfRW *lf?*n» RR l 0°C RRCRR RRRt«F l RRRtffSR 

^5t*RtaiR <R RRRCRRf *ft'SRf RR ^TCR> ’RRf^ CRRTRRT^Ri lilRtER AB CRRT 
*HR|^ CRRT i CRRT <ml<m RRR> 'Q *nfR S'osit 4>w i iiR*RG tRE© 

«nwr wr *ii1r? ^mrat ri^se© i *ntRR ^wnait r*r ioo°c 4 c»fe ^r 

*llfRffs \5t*f £RR <P<JC°1'G ^°1 *llfRR ^5f«fsrt3It ^IR Rl$5 Rf, *tlft '®t%T RW •tft'fa 

■^s «hrs i w wi *rtfR ^Sf% -^f rr i ioo°c 

R5R© *trfRRjl%I ’ilfR^Sf^R 'St^RlC^f *|fR*Fa'3Ri <£|R*Re Rl^tff© RlRSCR 

®t»D?l RlWR ^5f*R|3ft R’PSfl© «ftC^ i *ttfRR ^^SRW 100°C I CD CRRT *flfRR 
CR*IT I tilt CRRt RRlRR RRCR *fltR iiR* 'Bf%RW ^SRt ^ RtER ^fR’RR R*CR I 
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ggfeR 


( \ 

«ikln, *tlfa iHw faij £ft’^£ ®Ii»I*1 > otIw» aj|<p c*MI«m X 'oiw 

ggg <*rg? y ’w ^fflglsit fag cggf&sr w*Fg <mm cg*it ‘'tt'sgt gfcg: 


Y'sn? 



ffcar 2.10: <si%l <tMc<p ^5gggc*tg cWffrg i 
0*1^1 I&iti C$l^ CPf^tt gig, er^l^i 4!Wg 140°CI ®t^|g ^Ww ^l'©*l 

gt itsf g»cg ggg ®f*|gtait i40°c islcg <pfa-g ioo°c 4 fag gt'ogt gg ^Ig ^t#g 
gW "Ufa© ’tfaF© gfl© gs?gi g®g*t gw *ltfa® ♦ifat® gs© gtc* 
ww *nfar ^mrat ioo°c gts® i >£rwg« *rtfa^ tt®r gs?rc® <*ngtg *nfar 
gsgc® gft® i ^tst <i>ow g>?E® ggg <itfgg ®Mgi®t o°c '5t*rgt3iig c*fftg 
®gg ®g®r *ttfg g*far ggw -gfal® gps ^ ggg i ^g <ttga *ttfag fost ggrcg 
*nfar ^wgtait ^tg gscg gn ggg gw ®gg *lifg g*ftg ggw *rfg®t® gg ®gg 
ggtw ^mst o°c csfeg» g>gc® gicg i fag -40°c ^swtsrtait «#® ggcspg ®t*|gtaiT 
gsgwt cwtw gw i 





















































2.7 (Distillation and Sublimation) 

M>lMl vot^ SNt^T ^>W if W®T *ltos ^PT I 

PT5R— ’BtPra’ ^tPi *1?W "St ^NPT if "5t PlW *flft ^MWH Sob ^ I 4fi> <q| 1 ^l'o<ic r Kl 

I '8lhl<l, <lHc<P #5«T <^(.=1 'st \s3PT < # c T i ® '*ItW ^PT i PFH- 

w%r wi% to© to ^pr *nto *tto© ^r i »qfl» srftor i 
m»imi ' 53 ®n 3 > 'sH sfflw ^ippf *ito© '©tw> ^l' 9 ^ 1 ^»«c‘i« -sitwr vshot *itoo 

<p<iN 9 II'®m ^c®i i 


^™ l ™ liii, ■ ,i l ^ilB1,iil ™ ^,il,,,ll * l,l,ll,,,l “^^■^^™“^■^^^“ , “^™^^^^^“^™™ l ■“ l ■■™ , ■^ 

^tt^T = ■ql^'O'q^ + (Distillation = Vaporization + Condensation) 

K J 

Pi sltorfa ppIpiI v hMt<p «lih ^ t^wl ^p( ^Ito© ^it^w *ishR 

^tppf «lfto^?i, c^ slfrsli* Wtor^r i to^ (NH 4 CI), (Ci 0 h 16 o), 

(C 10 He), vSlt-'al^ll^ (C0 2 ), «ll«llfvH (l 2 ), < 3^5 (AlCl 3 ) ^ 

sW*i ^pt Pi^Fit ^pf *itos *Ti w »mhR *ltos ^ i ^ 
< W^ s ilt* < p *Wsf ^it ^ i ptsh-^h ‘ s owRik.<p '5M toi P0 wr ^T "^pr 

>i«l>ite *tto *tto© ^ i 

/ v 

*l3tal *TC: 07 

toi> tow ’itot'l 
Wl^f^T Cgsmi^B (Alcl 3 ) Wl ^ I 
«sw PIHT *pf TJl^t to 

C&P 5 Tit'S I 1>|<HM 

<tw i 4<m Hot to tostto© 

^©t*t filHlH I Sf^ffPT PF*lt <ilw 
AlCl 3 *ffl% AlCl 3 4 ’(fto 
W Pffc toST to l»l4Hl« to 
%©*t ^PT Alcl 3 tow l>HHH 
TSfflt ^PfW 1 

l ^ 




X Q 7 Q 

Z 

'of s fatit i T 

9 Q 0 

0 

\ 

0 

0 

>0 \ 

0 •■ 0 0 



0 n O 
O Or 
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to 2.11: ttflfl 
































































tor 


NS* 





Ul^lt 

jwm 


nsbwiPt 


ffipff ^#r TOtf* 13tefc*fir tot 
^ sf& to< fifsi® 

*HTOT ^ TOfa* 1^*H 

toto- ctot: ft*\m 

TO TO TO (NaCl) fflSt® «nror 

Wto=t *N^?r 'sn^jjcsr Fhmw 

^[TO ^ > 'Sll «llM I 

^®tTOmW*itf®® *tTOf®t*t 

st zm to® «iitot W*nf®® 

<TOf TO®f^ <iI^1^ns ^ I 

ffist® to to?i? w 

'ailWll^H TOfr W*ttf®® TO<i 

tos?§ ir TOtf^r f^t® to 

TOFfr ftatro ®m %bt ^luiilVt 

^T i if <iMw ^>M «pI5»i ,p tf3 e t® Trt?r i ^t?, ^lf®T 

$i4lw?4 tot «sM -fe#ntw TOtf i ®l*t stc?rW to ^ll*r to 
^wlcsra fs|5H ^lf®T TO Jjc<f>l®iC<P SIMM TO ^ I 



f&3f 2.12: Alcl, <*ET ^#TOT I 



St?t 

1. TO*t TOT "5t sHt«n ftco* C^J ajfoillfiJ ^fC&? 

(?) ^ttro o*t) Wtot 

(*t) TOft (*r) ftsTO 



*o>»& 


















































2. 1 ®f%r <iHw ^P*R ^ WCaf #f <iW' 

(^) '3)I<I»I<I JlX-yt&'S ^ (*i) b«llt>*1 <P'S1C'® 

(»0 ^ 


3. ftcfr* C^R ^fSff Sfwlw? 



/ o. o 


Z~ 


° n o o 

G 
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' G 


© o ° 

c£ 


0 

o 

o 

o 
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«l) 


!c> 


®®«SOC 5 

OoOq 

^PoOqG^ 


*t) 


/ o. o/ 


V ^ 

/ 

7 


0 o o 

u 




o 

c 

G 


§§§§§ ° 

o 

G @ o 
0 n 0 
O © 

g 

/ 

*1) 

©ododo 
O o o o 
jOoOQOj 

d> 

a 

o° © 

/ 


4. 'OTBrRI ^5 Z-<*R differ 
f&tff C^fatt ^ 

i. Z 54“C 

ii. Z TSflft 

iii. AB « CD ^§fi>?r «HHl«* « 
^5«iN> <RWfo 

ficM| c+Hft Rf^? 

(^) i « ii (*i) ii « iii 

(»t) i « iii fa) i, ii « iii 



5. wRfSs «uH</u ^)<i wRv 

fa) co 2 fa) nh 3 

fa) HCl fa) h 2 so 4 


6. «*Rfi> ^r? 

fa) qlUlifiH fa) *ltRWt 

fa) ^co fa) c*m ^aoiR 


ottcr-- w->o*r csift 
















































«8 



1. (<P) w? 

0*0 slqls «q>ker ^hlPl Rww 
•BtPRT PlPwlMil ^5 f^f 
^jm « ftg^TsJFR 'SIW C^# 

(*t) ^t*Wajt •qMt'o 

^TCR ^tc*t ^%§vs 
^c<i? ^t^t ^ur <^wi i 
C^r) ^-*ltC2I«r 'Q ^-*ltCZ[^ 



^Ilh^OTlc* ‘^4l^’5ic c t i£R»^ 

RR^R 1 •it—^JNJf 1 


2.(^) ftsWt ■#? 

0*0 i£R>$ Wf « 

■^ij*l|wp 1^ C^*T? 

(«t) ^Hjrrt siW& <?m 

TO l 

(*0 ^*iir «fat a siu 5 ®? 
^nn*ift$vur^eiifir c<nf^<p 



3. <n*1S R^lw R>% <w(.<m £^»ni wt^ ^tor y>M 2 I 1 H <pnl ^t«nl i <3 c**pwi preset *ilc^ 

*lGi<l'si ^Rt ^®Tt I 

(^) 

0*0 Rjt^R 'Q f^SWt «^®1CVS "#t (RRf? 

’t) *|bMlfi>C<l 4 Slt?p C*f*ttW <K3l I 

(*0 R?IWR W#R ^ REJECT ^t ^R-t^ESW 

^wl i 
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(Structure of Matter) 



t'olaml f wm tic.^ ^TfsrtWiT Rmi taRy o»M<i 

Rc?r fcsfir? 'sjf, c'oMvt* , s(C®t sltfft nl*lRt<p<il’Q 4 ftca ^5 fpst-ssh^t 1 £lt§to 

fsfr *rtfto«l ^mwh ^ ^ ^sjtR CTtfs^F *to TOto to 

<*ito fewlsfti to**rtfR<p w»t>iifoi3i»i sm <wton, *tto* <<r^TOs 
Tit TO -fs TO «iR^|eu 1 1TO 4* TO or 1 (&m £4&a|R« *tftat to TO W 
TO TOT TO (TOtf SftTOTOt TOftl TO*1« 1803 to1TO*t tofitTO 

TO5* TO* *tftTO STO TOWI* fc*fir TO TO TOtW <*)TO OR OT, 
StfTO < ’MTfTO 5 J 1 f* 4 *^ ®lR'o|«rj TO* ^mwi 1 1 TO nl*lR<P 0»t»ll&b|G»H >>1 **jI<.1 
4 tflTO 7 TOt* TO CR Atom, Tit? 1 ^TOt^l 4* *tC* SNR's ** OT, *I?TO[ 'oiR'eleu ** I 



























C5BPS ^5 ^0»l<pS r l, CSffiH RvSjH ^SJtfw *fT'ercjt ^1?T I *t?Rf^ 
Rfcsi ' S TO5®T, *Wi»il^i ^C <y l<pS'i R'Ul'l ^5J# «£| wmt '0|k®ll&'il ^?lt ^ l 


tf> 


«a *nfr rtw ^rat 


c>ilc®i<i ^wler« ar uin>«i \okn* PNC)© ■ p t1?r^‘ i 


CTlPw « 



I 


• *IH>iMfi* ^*tJt, W ^R^lJt, ^1c*lPw *IH>lHfi* W ^JNJt Wtfa •few I 

• *lls»lHR<P <3fc^ ^5Ttl*lf^» T 5|t e tf^ J *tfa? I 

• CSHTmT 'Q $$$& ^*|Jt R<»lH gilt's *II<H I 

• 'oil^t*ilw5k‘ w l?r w^J<i ^JHJt v il*<i i 

• *firai«flr ’fcr «M<k*p!tf « «bt aiobwn ~^us i 

• « «Rr *firoi*t >ioi»c»w tot «Pr awpiwr 

i 

• *fiwi$r -^*tcsr 
R^ul*! ^C'o *TtiR I 


































3.1 c,»ilPi<p 'Q t<ilPi<P (Elements and Compounds) 


M 1*tt C«Tt^f i f^Y*t c*ihl(.<P lift ^5^ W& ^ C^T C^ttW C^fHT 

^H5t *ttW *Tt l f'tt CTW ^ft SfC^TtW I CT *M'4t<P ^fiSCeT (ftt; 

*Rt*f ^5t C^lCTl *Rft ’tt'QTTt ^Tt?T ^Tt m$ c»HPi<p *Rt«f (ftft ^T i 4W5f ^ff^Q 

ftf CTfcnr $ro«r ~$m ^cSio&h, wm, ^r, \k9\m, <wMftiiivi, 

'SlJf’IciPl^N, ^I«1 «pI« 1 R'sjlft I 4 <#*© 11# CTt«T wilfi^'e 1 RWJ 98fi> (ftfa 

si^foos ^Trr?mn ^tf% ’fcwtfttra ftsft ^t i 

l>ft % 'SftCTt CoRR '*lffe^ C# 26 ctM ^5? 


c^?i^ ct, <M^ wfap $ wft *tmr wx \ *flftFF # «t$r ^ 

(sftk ctM ^tftlosH « «ifticert ’it'QTft 

m i *m$, <?Rt?r ww *ift «t$r *rm c^rtw <wMftiiR, « ^ifeiosH 4 fa# 

<ftfa ^Trf ^tw i ct ^r5«t <wfcF ^ ^t ^ifas csffa *\m\ m 
(fttf’fa *Rft ^£«T I CTfafa ' 5 ^ S U TO&fiT ^RTI I CWT- 

<R*IR CSlC^ *nfar Wf ^T C^T *Niifi*'»k<i ^ ?R ?R?I 

^ «m *)$«al«M «*R* (iRT^W qfolOflM < ^Q'?n^^<k *Hftw> $J$(^lOSH « 'aiftlt'StW^ 
?R*UI?r2 : ll CTtm ^^#1^ CW- 

5if*m ^f»wi ^wjIosh « «iftn«H 5 Ui% fa$ 4w?r <?t^ <ftft *nft ^rtw 

^fRtsim wri 


3.2 'G (Atoms and Molecules) 


*l?Rlt ^Plt OTtt^ ^BST ^«lt m WW (Rt^ tiw ^ I CW- Hl^dHC«tCHH 
*t^it c jps hi^iwchk qtf RmviH *^f R^vih i 

^ ^t ^lfa» ^PTtnf^ ^H—tiRT RiMJCSf ^ ®tT^®T ^>lc<p 

^<1 ^®r I ^l>1lutH<J> WT QStm *KW R^lQvs WHWI Tjfi> ^%5R ‘ ! 1^1t^ 

( 0 ) *l?T*1C!Rr nw ^ ^ ^ ( 0 2 ) ^ I ‘ ! 1 ^ 1 t^ (c) # 














































































qfalWM *&&& (0) fl ^T ^-wwiftvb ^ (C0 2 ) m i <ite$ 

c%®ra' in^rfw < i?Rt , i ?rtd ^ wi c%5^ ^r<j ^r i cwr-o 2 1 ^ 

*gp*gt "p ^ ^ ^ct i cwr-co 2 1 

3.3 Csffara Sl v ®l < P (Symbols of Elements) 


t<MMl c>Hc®l«l ^vC^fW ^t •ulii^i mm ^stf^a (.uR°i 3.01: C^k«13 »TtW^ e t 


£h©|^ <IC®1 1 2jc^>j<pf5 C^1®1C<P ^IsWC^ 

c^M 


sf§|^ 

sm ~mus mm m*m sifta 

^Rosiest*! 

Hydrogen 

H 

<ij<irIs ^t ^ 1 £T©t^ t^Ntfs 

^if^lC'SrH 

Oxygen 

0 


•liRcSk'St'l 

Nitrogen 

N 


(a) C^m <^3% Mlc^-si 2W %?I 

CT*lt ^ ^5f ^vC^f mfam ^fc5?T 'TO f^t?T £teW ^?rf ^?T I 


c6f 3 . 02 : c^m wt (sm w ^) 


Csft«T 


£|v®ta 


Cobalt 

Co 

«‘J|vbflifll»l 

Cadmium 

Cd 

OFlfltoTO 

Chromium 

Cr 



^SX3% ^ 

£fy|^5 

<p|4*i 

Carbon 

c 

cjmRh 

Chlorine 

cl 


Calcium 

Ca 


C&fa 3.03: CTtCRJ ^rtwstf C^mf&^T ^m) 


CTl®T 

«Ulfi>H •IN 

£fv§t^ 

WifvbillW 

Natrium 

Na 


Cuprum 

Cu 


Kalium 

K 

Pi«n'»ls 

Argentum 

Ag 

f^T 

Stannum 

Sn 


Stibium 

Sb 


CTM 

*0>l 

ad's)*? 

Cite 

Aurum 

Au 

CH5 

Plumbum 

Pb 

TjfvX^T 

Wolfram 

W 

'*llil«H 

Ferrum 

Fe 


Hydrurgyrum 

Hg 
























































































Hnlc.4si 




(b) <|R ^ CTt^RT *TtC s RT Sfsfsf ^?T \bm call "its 1 

smw (^fif ■^■^s^) to sm umj^wh cw stffafij 
•TtCSRT sm 'ai 1 *Hfi> $*01% «<»|HH ^5 ^JC5? «STO ^JlBBT ^ 
,£]^sf^T5[^ C^|fe ^Ic.'Sfl 'ai^P'SI Rw Wlt^JTl 

(c) CTt^?T Sj'®1 < P 'oltt* «ullui ' = Ttsr C'T'OUT I 

^|sr 

^tW: "^gsf Tsrsutera' *f$t?f ' 5 ff#f CSlC3> OTfal? ^ « £T«Rs OatSTfa 

<Hl$l*1 Watt'S I 

V_ ) 

3.4 *KCfl»'» (Formula) 

$Rtt!ak®fM4 <£1^ gfaM ^(US h 2 3.04: ^ST ’Iwp'o 

^1 "3311 m RC®lt 

Tories ijf& ^qgtwpw 
•fipit^t (h) Tsrfcsi *nfar 

sm w® h 2 o w&ft wf ^r i 

^ftf $,Gb$. *f|R? tiRsf5 VOID'S TjfS 
^CgtCBR (H) ^ «WJ 

(o) *nwi to *it*mH ^«4>n» ^ 

*TCH*5 OTHtCTt ^FIT: 

3.5 QO'SttW ^®tt (The Particles Inside an Atom) 

M* ^*lf to ftaR I CTtjPTt $G°1«FJH CSf|5»f i£RX RvS^l l C<PG«* 

l*i'59><ik'>i CSfl^T 'Q RS,y»i «||c<p <£T^ R^flRPTC^ ftc<i ^■sg's «IIc<p I 

^C«n^>^1: ^G«1<p5 r i ^®Tt t4TC>fi> ^®T ^tot ^t '5t^f 1 *HI'9H> C'K.’lft'® I <*1 

^S|t*liC “10 *lfiNH —1.60 X 10' 19 I <iJC^» e £|'©R > R«l 8fat*t ^nl ^TI <4 <pR 



'KM*'* 

nftcSiew 

n 2 

^IWlRill 

nh 3 

OPlfiN 

cl 2 

siHRfcR-* «q(5|* 

h 2 so 4 


HCl 
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ssms 


^ 9.11 x io ' 28 g i ^flesfss* 'stsls -i «rat ss > 4 S° drcr «s cslRs« RS^w* 

Ipists 1840 ’J5 s*s i ^lt sqttsRFF ^ ^jsr sst ss i 

cslRi: cslRs ^,c®il sssRs <4sR ss sRss sts i^sf st 'ststs ^*iN<p st < ic'®tlT> x » i ^ 
^flstess *iEwH + 1.60 x io -19 i ^e^ 5 p 2i'®l < p Rtn 8 | 4 M <psl ss i cslRws ^s 
i .67 x io -24 g I csfRess '6ilt s iRp < p ^ttsts +i ^s? ^ i *tst ss i 


cSR®i 3 . 05 : Sff ^R^t 


sis 

£| v o)<p 

zj^'o 'qNH St bl*sf 

£|^vo 

srteSt^ 

sssts 

sfleSfo^ 

twin 

e 

-1.60 x IO" 19 ^pIS l 

9.110 X 10- 28 g 

-1 

0 

cstRs 

p 

+1.60 x 10“ 19 fSS l 

1.673 x IO" 24 g 

+1 

1 

R&Bh 

n 

0 

1.675 x IO" 24 g 

0 

1 


Rfcj|S: R$3R ?m SSSt<iS ^l«4>R sRsl STS CSteSl ^ItSR ST Wsf CSti ^QjalC«M 

W ssss c%ss sssRe^t R$|s sese^i n srSfa Res sm 

cstRess «ess cses srsrsi csft i RfcBwn *ssis o ^tts sfastw «s i sst ss i 

3 . 5.1 HIssHfas* ^Rt (Atomic Number) 

csnest cstess 4 sR R^Rmres $sR*f© estRess s*Sfle<F «Sr cstess st 3 st c tRs* 
s?sjt sst ss i csss- RPmw (He) <ss <ssR sssrs RfcQmics # csrRs stes* i ^©it 
RRsicss sissmR^ s?sjt sest ^ i ^ttsts, ^iRio&h (o) Sssfjs Rtefosies s>rRR csrRs 
ste^ i ^©it 'aiftitwHn s?sn sest ^ i cstest ssst^s siswmRs* sssjt stsr if 

Ssst^es cftt i sissmRs* s?sjt i ses dr ssst^R *itc^io&H, shjiihR* sssjt 2 ses 
^ sssT'jR RRsis 1 *H 4 wmR<> s?sjt 9 ses if ssst^R dptf^r 1 s>Rte sissimR* s?snt 
e^tesi sssrs sfiss sfsss 1 csfRs s?*ijf st si<wmR<p s*sjk?f z Res £Tss*t smt ss 1 
cse^ ste^jsRt sssT*^ smf RseSs* csRwsfsr sssts ^sj ^ ’i^s R^Rmtes 
cs ssiR cstRs stes* R^Rmress sites Rs* cst ssiR tess$s sn?F 1 










































































8 i 


3.5.2 (Mass Number) 

c^twt ^ carter « tfiw«Mi* «Jr wr^t ton 

WR*&fa» A to SfaM W ^ l G*JC^$ WRf CStlS=r ^Itf 'Q 

«m«m, wr*&t ctiw «nft!T tow tom tofr tow <waw ^ri 

CfllfibflltflU (Na) ^Plt 23, »OT cajfs^r TOW 11, WT ^ TOW 23 -11 

= 12 

«*tptf *firat$r *m»m A* tow *i?wt$r sito? to men m *t?mt«jsr wrow 

*ttc*t 'Swum to <?mt <?pm- cmtor *Rmt$sT Na <*bt wtlw 

TOW 11 **R* Wiff 23 I 8faH ^t ^TflT: 



WRf (A) 



*tt?rot e tto 

^tCSflfcTTOW(Z) 





C6to 3.05: C*Jlc*l5| ^R%*« 2fam 



^ , ?RRR- WT-ioTT «ft 
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3.6 (Atomic Model) 


3.6.1 4 W«wlob 4 'sros^r 

1911 Wtw ?»ft^ ^ot sm ^bri votIS 

4?^; 

(a) *nrci*flr ^ Pl®fiMii»i i fiteGtoiwn cssbt cgjifr? ^ 

PiS&silc^wi ^,c a i^ l 5*i ^*w i '*3 “|*tJ <RTf ^T 

ffiBljMlItm C«W csnfrr «*R* ftfeSw* *1?^^ wf %>IW Rmmi 
<p^I I 

(b) c#m 'qfot i 

(c) (RtW’tfl© Jj4w C^w Rfon CWT $I^M ^ tf5S[fi Pi'SljpgHc* 

to to*iw cm ♦Bwtfff fttefciiw ot ^rffr csh^t «nw 

RvSIspsiIc^hi ^*ifi> ^c«n^j|*i ^llc^ i g<im>j> c«2ili5*i 4^? ^t'ST 4 g^ ^Mmki 

’RH 'Q Bwrn, ^ ^iRfitowlw 3t®f ^Rj i 

(d) blsRlD fifeljMilwii 2ff% *IHtW 

b|«RlD ^CSRS^T 4^ *jm?r ^Itwt 
'3|^'»<1 ^BT I 4^ ^®T 4TCS 4^ 

cornet <rc?^ toft berr 
biuPtw ^pr ^w^jH ffiS&stFRr 
blulirW^BTi 

<HHW0Hl6l *14*111 SOTM» C»il4«rtGwl >lRvf 
^Rt ^t WS TO 4 *OTfi>M> 

'SOT ^t A 'SOT TOI TOR, 4 
W?T?t 'Sltwr ftstf KMUttritf fi&QMlft Hfirtt <FR TO 4 -SOTto 

RSIa»?ii« ^ic's>«i'fl ^®rt i 

4M4UHo6| *R*lTl TOBEf #S|t^ot 

i&m 4^ $w*5«4 wn w*r qmr <?r 1^sm 

4^fi> sj^wti *i?rati sfwt*r < j i ^c°i'Q ^at4 *r?jsiti 's^®^!? ^sn^srst H?r i 

CTlBTtTOt: 



tfeaf 3.01: ■‘l^stfl src®*T i 
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(a) ^ (TOf*f) <3 ^m=*f c^ftRt stfiRffe® i 

(b) 'G SteStjCeTt? 7 fT5|f£j<P'olC<l C^tWt W*ftR ^t ’Fl’Sf «1^1t^® 

ROT<p5*i ^ ^T "5t^TO i ^Icet^ bl'^D'i sJ^FTt^ bl*f^$ 

IWMlW <*TO ^Rt ^3t | TO$ b|fi®H TO WSfp ^®Rt 


\5R C<HWl MR'tt 4 aiyaCPI WTlT I 


(WNlWil bHPk.4 ’iteR 


(d) ’TOTOE^R 's^lyilw 

(,<q>tq <p(,3 ^Twn J 1»I<| *1% 

^lC'© ^II^W I <PC®1 “ i W<3 C^ 

3.0® $||^(.<| <4^\ '5R?T R’SfjP*llt J 13 

9 rt% T © TO" I *foa|tyl 'qp'S'^ 

"TO^t '* ! *fffit "55^ Rf i R 4 "^ sl^Fot'® g»i5| 
^5 •it ’50R['3«IC e m 'O'glyilw 

UlllUWltv^ "SR^f ^ | 

3.6.2 c^m*iiPit®t , src®Br 


/ 

/ ✓ 


\ 

\ V 


' '/* >. \ \ 

( 'v ■*' '. ) '. 
\ v / ; / 

x ef 


\ 


f&ar 3.02: $w*Eh »i% 

R&QMrtea «tffc«TO« 


^RTOtE\5?r tor »iw>cfhi tot*h to 1913 Wtw twt^t %pj <aR 

TORS' «4Wfl» ?TC5®T TOT TOR 1 ^ *IGWC4» CTOR TOR ^5®I *jr 1 «1* TOR 

>iob&m to^i- 


(a) wjc® w tot $«*$•< to PTfljPir l^tw cro to «m»iwi 

R^TOT TO Rti f*#& TOtE# s =Rpi#S' ^atTO WTO ^BTi 

TOtm *rp#fs ^stro ^prtlw toto rt 2t*jR Rt 

toto ri c*t®r rt rt to’R 1 i^m i *pR 

wlwl^t ’*‘1^ C*TR*t *Tt I n •ql^i S|^H ^t ^?[ I n = 1, 2, 3, 

4 ^sjlft I oiij'olt-q ^®lt n = 1 "^T K 2f*fR '*t%*5?T, n = 2 ^r L SfsjR '*f%*®?r, n = 3 
^C®T M 2f*lR '*1%*®^, n = 4 N Sf*lt 5 T '*1%®^ ^©Jtfw I 


(b) -sn^r ^PJTO c^R "ll®' , ®(.5i ^c 5 i ,< p5(. r i?i c.<pTR<p 'sj^c < i , t 
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nh 

mvr = — 

2k 

m ** (9.11 * 10' 31 kg) 

r to'VWa'l (TT T|^ \sm ^JPTt 5 * r 

v tw^ <n ^*w ^t *i1«*®m (Tit w*i?m tw^Swu w»t v 
h ^ *nw ^ (h = 6.626 x 10‘ 34 m 2 kg/s) 
n 3^ sfaH 1 *i%^o?r ^t smm ^RT&t (n = 1, 2, 3.t^Jlft 0 

4TltC»T C*T n 4^ ' S TR (Tit 1 *il« i "'©<l f^ <*m\ C*I *l% 5 'a£3? n ^ 

<.<il*t C’lt '*ll®''®<! 5w> i 


n = 2 n = 2 



3.03: MTOM VOS 4 ! I 

(c) C^fiTTt £f*fl 7 f ltt?r ^m tlTI^TI? c<plwl ■*!% c.-llR'o RfaR's ^ 

m, w twin ^ % it i%^ (Tiw ^5 -*%*&$ $ Tim vs^m *t% <nifw ^ i ^imm, 
Tif^ ^5® fin *i%'^s<i «^i Tim ^m*i% fifths 

^t (Ttitw ^t RR>ra^> *rtlm*r 



c m (3 x 10 8 ms' 1 ) 

v 3.Ct^ (."life's ^T RR>I^vs "*t%^ <p*HI«p (ifm^ s' 1 ^t Hz ) 

2^C*tlfw^RR»R'0'^WSt^ (<*mm* m) 


tw^iH ^ <tk?f far *i^w Timm tto <m « RRuM w ^$tm* fsrnrcsm 

Tf^U 1w £tW*f ^RTT ’imrNw <l4lPl (atomic spectra) ^ i 
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wm* citron 

(a) 4im<0C«HC^I *tTO$ WZ5*\ wRsf’ttfs CTO TO «I^S*W^IT CWT 

^?JC^, TOTO?a ^W<t»^t^ v Q <^H CTO TO '^C^i <^TO $«*&•« 

^TOTO TOlc¥ CTOTt TO TO to^ Ito WtCTO TOTOfTO ^5W 
x l% J TO^^tTOfS!TOTO W^i 

(b) «M<it*ii&i *rto[ 'SHOT totoi -»i% c*fm«r tow rt ■*# fafroM tow totor ’ik* 

TOWR ’ifro^T Rt5 W TO TO TO^ fro' CTO TOTOl '5n^«T TO TOSW TOTOl ■*!% 
C’TO't TOW ^c. 5 n < p5*i f*i^ '*I^^TO C®lc<p ^5co "ll^' A ©w 'SC& i ^TRR, *RTO[ *11% RfosH ^0*1 
^5 *lf$*s<l Iro CTW ^TfW I 

(c) TORCTOSr TOsit^ vsi^lw CTOtf CTtWR TOTOfTO R<Pr TOUT TOT TO R 
fTO' CTOR ’fTO^ TOvS^T ^TO TO $M4 Sh fPP§ TO^fJ *I$C^IWH (H) TO R«Pt 
^ jMjf <p^i ^rtn i 

CRteTsT WttbCH %ltTOst 

CTO 'STWWR'S fasg. %JtTO5t Rt igfo "TOT TOTI W*|WT ^.Ct*^: 

(a) CTO TOtWJ TO ^TO#T fTO^ TOTOR TOTOfTO R'Pf TOUT TO TO 

fror toPr* fPH> rtojr TOTOfro r c Pt ■rout tot to rt i 

(b) CTOTO TOTOlro RWR 'il^lw TO ■*!%TO WW tWR^R TO TO 5 ? TOW 

TOTOfro <l<lRlW> (TO TOR TO i fTO TO *tfTO TOW TO 

TOT £|F©Io TO 'oic»i < p^|[(.«iI ^5 ^Ja CTOR I 2)R>K> CR*IT CTO^ 'oi(.*i 4 v , J[(.«il ^Ja *sgp*sa CR*TR 
TOf$ TO CTO TOTO ^ilR TO TOUT TOTTt TO Rt i 

(c) CRtCTO *ITO$sT TOS53T ^RlW TOTOP 5 ^ "fSlTO TO*W fTOTO i TOT TOtf«te 
rmics. ^Raibjc'o ^W^JjR ^ ^gI<pR 'TOTOI^ TO ^R^5tTO 'TOTOT'G ^CR i 

3.7 f^JPl 

(Orbital Electronic Configuration of Atoms) 

CRfCTO RWW ct '*I^©TTO TO TO RWW ^®tW sRtR *I^TO TO TO i 8|fefl> TOtR 
■*I^5CTO r<.«i<pS*i TOR ’TOst 2n 2 (TOW n = 1, 2, 3, 4 ^s#TI TOTO 4 ^lyilw: 





































































































K 'st r U n = 1 

K ’•lll^oW ' f Kfao ^R#T mus *Hor 2n 2 = (2 x l 2 ) ft = 2ft 
L *lfo''©um 'st*lJ n = 2 

L $W*JH StFPffs *HC?T 2n 2 = (2 x 2 2 ) ft = 8ft 

M “if^sws n = 3 

M «IT^s *ltC?T 2n 2 = (2 x 3 2 ) ft = 18ft 

N *1% , '©«<i v sr»u n = 4 

N *1&*©M *HGT 2n 2 = (2 x 4 2 ) ft = 32ft 

d 5 %f 3.06: CTftpRT f^lPf [H(l) Zn(30) <#<©] 



wN 

K 

L 

M 

N 

1 

H 

1 




2 

He 

2 




3 

Li 

2 

1 



4 

Be 

2 

2 



5 

B 

2 

3 



6 

C 

2 

4 



7 

N 

2 

5 



8 

0 

2 

6 



9 

F 

2 

7 



10 

Ne 

2 

8 



11 

Na 

2 

8 

1 


12 

Mg 

2 

8 

2 


13 

Al 

2 

8 

3 


14 

Si 

2 

8 

4 


15 

P 

2 

8 

5 



’W'rtw 

C5fi«T 

K 

L 

M 

N 

16 

S 

2 

8 

6 


17 

Cl 

2 

8 

7 


18 

Ar 

2 

8 

8 


19 

K 

2 

8 

8 

1 

20 

Ca 

2 

8 

8 

2 

21 

Sc 

2 

8 

9 

2 

22 

Ti 

2 

8 

10 

2 

23 

V 

2 

8 

11 

2 

24 

Cr 

2 

8 

13 

1 

25 

Mn 

2 

8 

13 

2 

26 

Fe 

2 

8 

14 

2 

27 

Co 

2 

8 

15 

2 

28 

Ni 

2 

8 

16 

2 

29 

Cu 

2 

8 

18 

1 

30 

Zn 

2 

8 

18 

2 


(H) *H<wMR<p 1. WT ^ 7 R*IJt'S 1. ^aft <*R>ft ^c«i<pS»i 2W 

K-<7» 2tm Wl 










































































8 «* 


Rplillc^ (He) 2. TOTO tcro#r ^fi> stTO *1&*a?l K-CS stm <fto i 

PlRi|lt»(S (Li) ’ttrot'llw *rc»m 3. TOT SfTO *|1$TO K-tf© 2fi> TO*f <P3C<1 I 

WCR'J K TOR •1& , '©« C^f*f $C«n<PAH TO Rf TO ^Wa 5 # 

*li$*©M L CS TOR W I 

TOR OTtfTOTO (Na) TO RWMR* R?*OT 11. K R&*©M 2fl», L TOR R&*©W 8fi> 
<j|R lfi> ^C 6 1 < P^ r i M R%*©CM TOR I 

$«*JH f^UPT fclWMM CTOR TOPT otTO TO (H) CTO ^H*T (Ar) RW 

$TO CM tro M'ftt TOT pft fifltffo $M*JH ftTO 1ftilwISM 4jR«H 

rc&c^ r&iPur (k) cro to# cvHrrcto1 cmrrt,« ^hr Rfo^ (m) to 

TOlR $«*JH MW RR^St lgfl> i RlSlPlillCVR 19TO ^W4®H TO? ^iHPUHWH (Ca) 
19TO « 20TO ^W4iH Rfc'TO (M) CM 5 cro (n) rI&to tor 

TO I RTOfoillCVR (Sc) CTO 19TO « 20TO tCTO#T R% 5 TO TOR TO 21TO 
$<.®i<pS*ifi> 'TOR ^#MHfo , '©w TORTOIC^i TOTOtw R?RJf 19 C*TORTOit<RNR}?TO 
^TlCR RTO R%*TO (N) # $M4J3H *j?TR TO TOTO $M4$H ^#M RTO R%TO 
M 4 TOR TO i TOTOQ Cr « «*RT $M4>8 h ftRJlCR fMCTO MifTOR RR 5 TOT RfcBSl «fl$ 

frofi> ctoto toj «ii>iicm fcRRft^Mn TORift ritos to i 

3.7.1 fc*Hft*oww Rta*tt 

RTtTOT CRCRf^ TOR “it^©^ n fRCM f&R?'© toI TO i ^ RIs’TORRIT 'TOR 

fro$ «ro to? <3^ l tot fsfro tot to 1 1 to rr to o cro* n -1 Rw i 

^RRl^roRwlc* 'awRUH totto i ^ ^ ^raf^rt^itc^ s, p, d, f ^silfw 

^PUi%5 ^t ^ i Rf»si W $^IWtMJ 1 W tro C'i'TOt totti 

n = 1 TOT 1 = 0 «i^Ri>|ei Is 

n = 2 TOT 1 = 0, 1 'amRwh 2s, 2p 

n = 3 TOT 1 = 0, 1, 2 'aisRiJh R)^^: 3s, 3p, 3d 
n = 4 TOT 1 = 0, 1, 2, 3 «i<iRi3h &NR: 4s, 4p, 4d, 4f 

n = 5 TOT 1 = 0, 1, 2, 3, 4 Wfc '4*ftC»T «l<lRi>h MI<P(.<1 ^llt>R 4s, 4p, 4d, 4f 

sm 'aiiiRUiw^ Wim wr tot to 

Slcillet'l TO «Tf I n = 6, 7 TO? 8 TO 'SMJ'G ^|R) I 






























































































8b- 


'awRUlW 2(2l + l), 'TORT «*RT TORT C®tCR C*lf| Slfrffc *(< 

Rft>TO 2n 2 TO* CTO<tf (TtTO TOflJPIt 'ewRUlWH $«*$«* R**ur 

cm TO « lift 2n 2 CTO Rtt I fTO* w <Rfi> OTTOt TOt: 


cSf^f 3.07: RlS’TO $M*$H fTOtR (n = 1 CTO 4 *|TO) 



,r\ . c\ 

ev 




n 

"Ira''®* 

1 totot 

'qsRuIC.eiS 

vaisRultei Cm 

CTl© 

^5RR% 5 to 1 to 

TO 

'©iTORc®!* 

TO 

R**ljt 

2(21 + 1) 

^(.«1<p5*1 R* 1 ^ 

2n 2 

i 

0 

s 

Is 

2 

2 

2 

0 

s 

2s 

2 

2 + 6 = 8 

l 

p 

2p 

6 

3 

0 

s 

3s 

2 

2 + 6 + 10 

= 18 

1 

p 

3p 

6 

2 

d 

3d 

10 


0 

s 

4s 

2 


A 

1 

p 

4p 

6 

2 + 6 + 10 + 

rt 

2 

d 

4d 

10 

14 = 32 


3 

f 

4f 

14 



3.7.2 $«*JH R-fllC»W ^ 

*m$!B £tTO ■*!% 'i>l«lftl3lt«l TO*r TO TO* TO TOtTO §N>*1®R 

«mR 1SIW TOR TOM TOk OT 'ewRlSlWtl R% TO CT$ 'awRUlW TOT TOR 

TOR TO* CT 'enR&lt«M Rft «Pf <7$ 'amRUlW ^W4fiH TO TOR TORI ^mRUIM* 
tot <,4>iwifl>*i rI^toto c4iwiflto r 1% <Rf*t '©i 'smRUh tohrU’torto (n) 
TO* %RR%^©C?RT TO (1) <TO CRTR^FtRR 'SRR ft'©* <pw i CR '©mfi&lcwi (n + 1) <TO RR <p*i 
(M «wRl»lt«W Rffc TO to* <?$ 'RtFt TOR TOR i 'RRRfTO* (n + 

1) to TO ct «wRl»lWil cm TO R%S cm TO? <?$ 'awRlSlW^, TO TOR 

Wi 

3d 'awRUltfW Wn = 3^1 = 2 WTO n + lTOTO3 + 2 = 5 TOR 4s 'awRUlC*hl 
TOJ n = 4, 1 = 0 'WTO n + 1 TO TO 4 + 0 = 4 















































































*f&*T 


Bk 


3d 'amRSlwn cm 4s ^raRlSH ■*!% ?rtn i ^ ^cfI4j|h sfefcsr 4s «mRi5Iw 

<ir* *igt 3d 'aufifciw stm i ^nm, 'flwRUi&w (n +1) <ira '*!=* ^ ^ ^ 

^c?r ct 'ai^RUi»illit'® n 'awRBlw *1% ^r ^ c?^ 'ewR&iw 

' 5 srtc s f 2f^4*t i »wH (n +1) **rt ^ilw* «mj ct toRSIcto n <*rt 

"sit 5 ? Mf*t, toRuIcto *t%s c^f*t, <plc®£ ot toR«5Ic®i $c«n<w4«i *to*r £fw*t tom i 

C*T5R-3d 'S 4p (S|? n + 1 "STt*? 3 + 2 = 5 <^R® 4 + 1 = 5 MW.'Jj 3d 

^raR&k®r n ^ ' 5 H ^r, ^ toRiSIcto "*1% ^ ^raR&t^r $c«i<py*i ^st slwt 

TOM I 4p ®mRi»1c« 1 n ^ *lH Mpf Wftr *3<T "*1% 3d <4^T C&KI Mpf I 'sl^ <4 

«wRi>lw ^w^jJh *lw 

**1 R*ih ^prtft toRuIcto ^s^fsft 5 ? 1 *l% ^m tfRR^T : 


Is < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p 
< 6s < 4f < 5d < 6p < 7s < 5f < 6d < 7p < 8s 





’’Htfte 14fi> $C«14JH 

* l 


^ fes* CNH^CfIH 

RC* 14 » 5*1 Ruh Rc*W TOC'S *m I 


t^3f 3.04: '*l1$d >v l 


K(l9)—> IS 2 2s 2 2p 6 3s 2 3p 6 4s 1 

Ca(20)-> Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 
Sc(2l)-> Is 2 2s 2 2p 6 3s 2 3p 6 3d 1 4s 2 
Ti(22)-> Is 2 2s 2 2p 6 3s 2 3p 6 3d 2 4s 2 

ot^ 5 4s 'awRUlwn 3d 'fluRUlwn *l%r C6W ^r, i9^r 

3d «nifflsiw sim '*m 4s <anR&iw stm to i *«iR»iii»M cto 


wiw w-acsr @ifr 




















































(to 


<RtlFT 


19 « 20TO «mRi>H <j<TO TO *1% 'awR&lPI (3d) w*R Rt 

21TO TO*f TO I 

Rt"1*) *10*1 ^Ht's PI '*r*l 3 T 3,(. a 'l < W4*1 fam RH(R ^*f*T ‘^R 5 ^ 2f*ft 5 T 

TO*I%TO *R*IHlf*f RfTO i W Rt TO R*uh PN1R lj®T TO PTC® *TO i 

PIRR Fe(26) 4? TOJ: 



n = 1 

n = 2 

n = 3 

n = 4 

Fe(26)-» 

is 2 

2s 2 2p 6 

3s 2 3p 6 3d 6 

4s 2 


Fe(26)-» Is 2 2s 2 2p 6 3s 2 3p 6 3d 6 4s 2 


3.7.3 ^TTOK 

TOH*Mm PNT TO PI, iiprt TO*li«*o<l p « d TO 'fiwRUH’jpIt <£< (p 3 , d 5 ) Rt 
^ff (p 6 , d 10 ) TOT PT TO«W3*i RuH TO i ^ Cr(24) TO R(.°i<p5»i Rui»i 
^S|RTOW^«TI1^ R*«IT: Cr(24) —» Is 2 2s 2 2p 6 3s 2 3p 6 3d 4 4s 2 R^ 3d toRSM ^fal'5 

toto toffsto 4s toRSm to toTS $w*JH 3d 'smRUiw «hfti tot 

Cfl»lR*ll(.»m Ruh TO TOTO: Cr(24) —^ls 2 2s 2 2p 6 3s 2 3p 6 3d 5 4s 1 



r 


fttBf TOt: Cu(29) TO TOR 5 ^ Rrj1*T JRMR^IM TOTO R^: Cu(29) -» Is 2 2s 2 
2p 6 3s z 3p 6 3d 9 4s 2 R ss ^R s *ltCTO ^c®w5*i R*«h TO TO4»*(: Cu(29) ->ls 2 2s 2 2p 6 
3s 2 3p 6 3d 10 4s 1 , TO# TO&tTOItl 


~\ 


J 


3.8 (Isotopes) 


PI RTOT TOTOR Cadlu*l J i*il*i R>*^ TO*RRJT *3 R^S*H ®RRlt R»s| '®lc'l<K. < ? ^(.<P ^T^tPRT 
'oiRwIwK TOT i Rc&fl <$RpT PHlMl ’i'SHl'i^ CSfltJR ®RRjf TOtR i 'TOs^ TOT TO* 
TOlBBT 'fl|ftWltl»l*r l '^tatCSTPT? Rlfcpiftj&M (% 2 H, 3 H, 4 H, 5 H, 6 H TO? 7 H) I 
TO *tlTOtTO, WjPIlM* «UlRM&RCs Sl^TOTO 














































tfi 


3.08: 1^# 'fll^HlJI’t 


m 

S|\o]<p 

c2Hfcr*rc»ijr 

z 

^*ijt 

A 

FWtfH *\<*M 
A - z 

csnt^im 

iH 

1 

1 

0 


Id 

1 

2 

1 

n>Qfoi»i 

It 

1 

3 

2 


3.9 HUhUR^ ^ ^t hi^hr* ^ 

(Atomic Mass or Relative Atomic Mass) 

^rat OSfCTfl CT, c^t CSfto ‘‘WJS WRf ~sm <1?^^ ffiBl&IIW 
esn^T 'Q f^?T MW*H l ^«T WRt ^ I #f 

^*HGRT *lkwMR<P wT (TrC^tf '»Kc«i <7T*IW (?lfi> '5^ 63.5 ^fl<r csp|Rt*i<l *IIs»iMR<p wT 
■^It 35.5 i 41>t ^talc.4 ^IW? 'oihw 4fi> ^lt ^ i (?lfi> ■#? ^t ^ 

C#lRt*W ’t<RT < 2<r «<T ~sm 3.16 x 10‘ 23 5jmi 
<£& fi> ’t^n < 3?' wf 4.482 x 10‘ 23 l 

■^ttfc^czi t£F© m ^r mm mt «i</i4» wut i <?r 12 'oii^icSic,^ «c?i?r 

^ wiot ftw *rer m mm$ m mx ^ 1 

■^T^T 12 'oiRc^ilciJlc^ *H<wMR<p ^05 1.66 x 10' 24 sTTsr 



<pk«t^ <.<p|</il csft^RT *tfastf c lfw «?r m%:. 

























































csft^ *t?rat$sr ^ wRt «n^r ^m<rt *inwmR<> wt c^ 

^^5 ’fm i ^ csfte'RT *t?Rt$sr 2 tf^ 1.66 x io~ 24 fitm ^mt 

^fl^t 6 !^ ^1? i 

CWT: Al 4?T lfi> ^T 4.482 x 10' 23 Stl^T I 

^tCS^ Al CSffe«l?T *H«v|MR« = 4,482 x 10 ~ 2 ^ = 27 

1.66 x I0“ 24 aira 

<.<p|</il t>ilc«i^ *IIs»iMR<p «?■ ^«Tt ijfij ^ 5 C?I?r c-'i'stMJ 

C^faTf W «It^ ^ i 


3.9.1 «n&<.*iki>k*fr t^k®n ^s 


g|^R>C^ 



I ^ <?T CTfara i£|^lR^ ^TitdT’t 
?T gff^o OTteTC ^5 


m* <?$ 

*(H 1: gWW c^t CTftm g)0®j+fi> SKM <iR* glff^ff© g|T*a £ 

^WldJlC’fa *I^F?JT *|R^M ^ fe W1 1 

*(H 2: gfl^s CTM ^ i 

Mtt 3: StT^s <?INW^ 100 W «JT OTk*ET W ’ft'STlT ^ i 

*Tfa> CTt«T A^^ 'ail^wIcSW 1 <*R>fi> 'SlI^ICUlC^ W ^R*Bt p gf<j#£a 

gft^s *Sr «iftwid5it*fir '*i^<mi *iR*it e t m, ^ ^w»ut q g|fR>w> sn*s «Jr 

«lftt>lld»lt*Br *1^©<M *|R?JM n ^sW 

_ ^ ^ pxm + qxn 

ctm a <^rt ’fts ^rtt*nw *I3 OTff =- 

100 

gfff^s <#lRw« 2 fi> 'Sll^WldJW 35 cl 37 cl i 

g|fR>W> gft^S 35 cl <*RT x t^^t ’(R^K 75% 
g|fR>W> gft^S 37 cl **RT *l^<Ml otR^t 25% 


<a>lR<.is ^ < m e tfw ^ = 


35X75 + 37X25 


= 35.5 


100 




































































*r<t?r >ii<iRw'q csMftw« ^s *iw>iwR4 ^ 35.5 

<?T*IT ^It^l J lkfi<.'» CT v tt^lt e lfw ^ <?T*lt "^5 '5[ft 9 |fw 9 tt3*It e lfW 

WI 


^IW: 2tff^S® ^ C^fiTTt CTftFET T$ ^I^WltlJW «HCT (7$ CTftwRT ^ ^1C*rt^f 

*ii<i*imR<i> c«iw ^ fife* «ifct»iid>it*i?r sfff^s J 2 tr*© *iw<ft *tf$m <trt w 
^imi 

sl^jvst'© v ®il$.(.^l<.i3l 9 t 63 Cu <*T^\ 65 Cu 1 ^ffc^ ’t'S *lh»iMR<p '3[ft 9 lf^> 

^ 63.5 l 


m w, stffto stt 9 ® 63 cu «<Rr x t^^t x% ^ 2iffow> stt 9 ® 65 cu «*rt x t^^t 

9 rf^It e t (100 -x)% 


^’ ! *rn?T, '^ 9 ft^ ^ 9 t^it e riw = 

% x = 75% 


x x 63 + (100 - jc) x 65 
100 


63.5 


8|$Rw sft 9 ® 63 Cu «*RT '*T5^t 9 lf^lH = 75 % <*TO 
8|$Rw SfT 9 ® 65 Cu «*RT '*T5^t 9 lf^lH (100-75)% = 25% 


3.9.2 'oiMfa'* HMHR-* W ^MR^ W f^fo 

<.<plc*il <.»flPi<p ^t CTlf’ft 5 *HitEsf?r ^<3^5 CT ♦fcPlt'tflPIt sftw 'skis 9 tt?Rt c lf^ wT 

f^Sf 9 t^It^ ^fv^Uf %?t ^t®t CTH <PSt«1 2ft 9 '® CTft^F 5 ^ ^«Tf if '5f < 3?' '5ftt 9 lf^ 
'5lt c lfw «?■ I ^ 9 tf^ 9 ft^srf c lfw «SC<P *ll*a)HR^» «?■ ^Itc^lfw '®lMR<P '®Ot^ 
^it e ftw m Rmihi ^t ^1 

cwt h 2 ^•3?® ^Rc^lc,'st*i (h) 9 t?Rt < 3?r 9 tt?rat c lfw w '5^rf- 1 9 t?Rt < j?r 

^R^ijf- 2 ^ h 2 ^<3^ 'srfalfw 'siHfw ^ 1 x 2 = 2 

0®^ H 2 S0 4 'ST^o ^C^ICSH (H) 4<f *IH>lHfi* wf-1 <fR* 

2, »lM*rt4 (S) *\<W\ C $ 'SftFtfN* «# W 32 ^ut 1 4^? 

'oif^ic'sfi *i?rai$r ^ 9 ltw 9 it^it e rfw w 16 9 f^it^' ^*|jt 41 'sr®^, h 2 so 4 

'®llC 9 lfa , <P '®iHR<p 1x2 + 32x1 + 16x4 = 98 






















































<t8 

3.10 cae»fiM 'BttoJflE&M« ^IWif TOH 

(Radioactive Isotopes and Their Uses) 

qftwidJK croft i *a)ftwid>i*r toes TO* 

^©g-^wolw (fTOt R<.®£) 05C® 'oih«pl tot ’tffl *f*H ^©Jtft to^® 'TO' '®lum<p 

«iftt*iid5i*rroi 4*ft <#*» 3000 ^v*\& cro* 'aiftwitto tot <?tes i 
<to* tot to; si^Fsc'® ’tt'QTiT <?tES, 'oi*i3’J[c«il ’tcTOTTOr fc®f? ^s?t r«i<.s i Rfosi 
qftwidJW cs *tftro to c'siwitm wftom *to toito ^ictoi to 

toesi ^ to* to; wsm to toimi to toi 

C®*ftp* «llVllcto-4* ftilfaV6 %?r 'Sto TO* to TO?5 TO C*lfi> WTO 

TO^gTOtol <|ViV|IW WetfiM 'fllftWldJH fbtom*W, ftoc<4, TO « %TTOWt, 
^,*Hnc«l, <.<p|t*il R 5 ^ <HH '®I<.*1<P (.•*)» wi <w<iRta <P^I S* i 

3.10.1. foR^*1l0*Ntf 

ftfTOIlEW <1^V||W fftfeft TOIetW W^RsHI ^lVllEto*FTTOTOSEESi CW: 

canton 

<u<i^ls <pw wMta»h® T ^||(. r is ?.R (.'©HI i ^ ^fato's $csw>“lc.«m ' s It*0C s T 
croto <aiftwid>i*r ci5<ii|Hpiiiivi-99 (" Tc) c* '*ifto c»to to*t toe^t ss \ 
'aiftwicfcW TO *lto« fiftS *TO W5TT SS TOT dr OMtftM TO #tf RfTOl 

TO, TOT *to <TO TO *ftr <WlE*l<ll to *TO* sft CTO mft I ^ 

CTOto 'a|l^wld>l*r c5*toTO99 4ft «HWRn 6 TOi ^ ftftH TOlt 4ft 

c'S'StPsM'si c*m to to tot ^ tom i 

caNtotro 

slices) \® ^jHTO toNwi c v s®tfe J ?i voil^lciJI^ <psI TO i E3f^k<p ^tftoMTOsT 

C^'SrPsHI 'aiftwkUW 131 I ftfft TO TO TOW TO i <*ft »aiftMld>l*t C*fN?l i 4 

«lft«lcl>M C«tC^ to #lf «4W sII^KIWj* ftftlftftft TO i 4^S\ 

topm toro ftmtft ftft\ \ e 

toro c^sffto 60 co ^t ^ 1 60 co c«fw to® ’M <wh>iiwti 

C4IWIW *8ift TO' l Pl^t^lfvUll C^tm 32 P *f»IWl5 ftftm ftft\ ftft I 































































































<t<t 


3.10.2 

«MC*H tfto 

w®i?r wq ^to *iQ>iw>ic' 9| ^ ^r i ^fir ^imh ^1 *rf¥m 
<u<^m ^t ^sito ^pfesr TO«t 1 <iwto siituertH* *tfTOt*fa TO 6 !, 

^*lsft(.<P Skeleton CTO^T < #5Jt c t <iml* TO «p»ic«i^ ^“^PR 1 Oo^%^f 

«lftwlclB|*r W&R TO ^fto #t < #5JT c t Hl^.C^IC'STH « *PW«I>I #1t ^iTM TO 

OTO *to TOQ #t <#TO Hfelfy&BM « WRPf £ft?TTO TOS f*TO ^ TO I 
cwetfini HftiSlcert « werRw wm TOM TO*t to to* ^t ^f%TO *lfta 

ftft>q ^e*f e-lift's TO I 'flTO 5 ^ c'setRyn 'aift.(. J ilu5|*t c'S'S(fta>ii <|ftj| TO I ’tl^TOT 
^JTO <p|v5*5k <imls 4 c'S'sjftg><j ?fttt TO1$ 'Q *lftTOI TOt TO i 

C*ll4lTOfc tort toss 

TOTO TO C’WWS TO TO?$ TON* iwfti^^f l CTOT TOCTO 

^*im toto ssro$ 4 to tom csrt-$Nt$e stm to i 4 to*t c*h*m*^ 
wr TOt<r to tom ^ wwit to i $ *ito*f « TOicm 

*lffcTO TO , *l#TOl ^ ^ TO, 4 ^f^lw C*H<MI<KVb« TO TO TO^F 

^TOstft <rtl < TOI<P'S'Q <pw i c'S'stR^ 'ql^wlcurt ^U'll-fa <w<irIws TOM 'srhl 
R(.<j(.^ TOfTO ^vsJ^j *lftTO TO# <p*u.«qs ^TO TOlTO TOt *IM i 

«M6W »IIWlH4IM 

ftfro tosto ftiifti^ cwstto #*& «mlM« Tom ^f croro ftn^ *ift<i^ft #>e?i 

^5 TOTO TOM <# e F5 TOtt TO I 

3.10.3 

TOt e jpF c*gs ^ ^5 ^t^s f^*iH ftl^i $jp 

’iftwi ^51^1*1% (^ ^?IM^ Wl? TO OfiHlwU^I %?I ftijK w ^11 

(Tito R^Gmin ft^wda i ceMtw wlft^r 
ft^lftvs TO^ I 

^«iicic-i esm '^i^e?r ^«iici-i ^raro ^ii«»iMft«p fiijwa to^i 

<£\ <> tmr c to ft^cro ^nftt^s ^c«t ^ ^iwi^ ^i^s csi’ii^^ ft^s, to 

^Ml <P^I ^.(.K^l 











































































































TPllOT 


ft 



Ibrsjos: Bt&iHi R«j|(wwi 


340*4 CBVfa* d|«!Frt#fc*W 

wnfair wiftpddJM tS*Ww pr^lt 1%^ *i& w 

hb *tiHr i OT^ir^ftpiidfW c*iw w ^h¥l f c^fct * ^ 

*T CTlOTlfasW* ^UtC® *ITC? 44 *W1*W ftpiH ^JH*flMfl *flWi 

Wr R^fjw ^Mtew %fllPW * *iMhlt^t» HliwNR* w!um RwhH qtfRpi, '®lT 
wpriHTOi i9« wx jiPmm iwdwlfitfl Ry^wat 

w «j«tfi*il ^o5R*i v&wfwi? dl*f cJRgk* % 4*il4li ♦fftw - ! Mak^i 

























1. z ‘SF^ s f& CTl®r cfilt^ ■’R^trf 111 ^ 2521 «»hf 5 *ls»ihifi 3 w 2 |<fH ^t 

^m? 

w m z coiiiz 

CD 252 z («0 fffz 

2. ‘X’ M «IBWW^ W W? (»IH1CT x 

er$#t «rctf, c^twt ctIw *ra) 

CO 148 CO 150 

CO 152 CO 153 

3. *il4 1 f5 CTfaRT £i^'® ^5?T <lf*t 4.482 x 10‘ 23 aiN ^5T, W '0|lc p lfa , ^ > 

*il<wMR<P 

CO 25 CO 40 

CO 29 CO 27 

4. ?^A1 -SRC^ste CSft^- 
13 

(i) csnfcr ^R^ur 13 

(ii) WRUl 27 

(iii) ^Tv^tlt 10 

CO i 'Q ii CO ii « iii 

CO i « iii CO i, ii 'Q iii 



*NW>U>N 

*lfolM 

146 x 

25 

154 x 

75 


*R-br, Tpm~ OT-** GSlfa 



























<ttr 




(^)15 (*t) 17 

(*t) 19 (^) 21 

6. N C*tPT ^lfi> ^*t"t%35?T 

(*) 1 0*0 2 

(•D 3 w 4 

7. Sc 4<T 9 fl?RH^P ^?*BT 211 Sc <SRT fauPT WHlU? 

(^)ls 2 2s 2 2p 6 3s 2 3p s 4s 1 («l)ls 2 2s 2 2p 6 3s 2 3p 6 4s 2 

(*t)ls 2 2s 2 2p 6 3s 2 3p 6 3d 1 4s 2 (*T)ls 2 2s 2 2p 6 3s 2 3p 6 



1. ctasi ^c®@r wu ^pr to atf*ta ^ to? fN& 

va|«q>»| ^«T| I 

(^) <5C®1? 

(*!) *mt Tjf^r 

Fi'Sfsp*ii ?R*&t ^t 5 ? ftvSjji 

*R*Ut 1^-^lNlt i 
(«t) f&ajfij pt •firatt 

■sjc®^ %itwst Itufa pit: 

9 t^ s itt *n\»^lu ^Nt ^cat i 
(tf) orfwpva tlar aiyilw *RPl!t c^r 
^Itft "55^ ^Tf- 'qlc«ll»ll I 

2. A CSfN = “Co, B csffa = 32 P, C OTK = H 2 S0 4 

(^) 

0*0 ^$T? ^JHJt I 

(*t) C 'q|tHr»p<p 'qNR<p W c^"^ti 

WA«B ««W ^tPr? UtPl- ^Jl^Ut ^Blt I 


/ 

/ ✓ 
! ( 


N \ 
\ . 


_^ N 

-- N "\ 

V \ / » ) I 

\ ^ / ; • 
^ ^ tf— 


































Rt#r 

(Periodic Table) 



% mm ^rraRi 


2016RM*IW <$$1%® PI# 118# CSiltRR* 'oilR^'O ^C!> I *»||*I1 ®fRJRR « ’Iw^iln 
'SfRJRR'®?!# PilOT-si C#© « RlRlRfRR* qtf^ppfpjf « SlW SlPlTSR I C^lp|<p 
RP& taflpw c£lR5^ RR5R sMR R>CRI Pf W pOPm> *iRt*f 4R^ WR 
SMft R>CR '©Ionics iSR 5 ^ Sp^i CRCR RRSf wlPl<p ’tRtfffa 'SRJ i£R># ‘RR> fcs# R»RtR C5#t 
Plc^ b 8 !# 8 ! i <p«ir> '*1® RRR <CRtRf®R lR5St% 8t£5#t, «ic*i<p *tlRR'©i, *tfRR^CRR 
WT RflRRt CRlR’ftRt mm* **# ^R 5 # C*tPI#, P#t *T*fa RlR# RT Periodic table RtPT 
< iRB'©l <£\ *f*ftR RlR# RRlRCRR ^fa© R'asl^klR ^ «i»lNI»U «mH I ^ ^ftTT RlR# ^Rs 
®1R M*I#I ^PHC^ R*tRG ®TCRT RIM RlRSPT ^ <*# 118# CRfcRR 1 r 1®R R*f RR RR? 4 
RR5»r CRlR RlRT *t#» ®PRRJ PflFtR *T^#T RMC^ RtRlRR RtM ®rFH I <*# ^JMJtPI *T*flR 

























c>il«i»i^<i RR>*i 'Q M*t^l »Mc<^ *rNm «fT^«tt 

OT'QtlN C&^l <P3l ^MK.5^ I 



«a wm *nfr c*tw 


• *tfUl *ilnR R<pIcH<i file's i 

• cto? ’I^^SRT R*ult*ra *Nfa 2j*(H 

J i , < y i^ > t^*f?T ^t 1 © *ll<n (sW 3 ! 30fi> mh) i 

• eftm *rtfcr ’•w* ■^s *nw i 

• *Nfa ^NRCvs C»Il<.®m W^IK C®fC=T ^ C#s 'Q ohtafi* »phc^ *ft^*ft 

W’lmi 

• wli^c*u Rc*fa *i1 1 i^c ti l<i ^'N*! ^*ic'® *11^ i 

• I4i«l *1l<ll^<l ^t,'9 ^cvs *llm i 

• *Nfa ^#1? ®p*l?r wli ^1?t , 1(2> v © c*jlc*f^ «*i^ *wc*m *f*f st*f*N ^no» 
*n?wi 

■ *l<itac®lii ^fSRf <plcb^ *II<m i 

• ^Icst »i's^>\9| w»w«i *lls^ i 

• *tfra ^t#r '4i^ii t i w dn*wvc« *rc «i^im sf^fa ^?rc® *\m \ 






















RRf*t 




4.1 (Background of Periodic Table) 

Rt^R sftfR^iR crct* *Rf$f 3 ir? ^tw?r *r j -H(.<p cr rr^r RR*tt ^srr <pw!Vi 

rrr Rt#r rc^ ^R Rfate i *tffer RRft **r r^wr te% *t%tc3R 

wt Mr r# i rtcrr* tet% teR ^bpi*® 1 RtavR wr «il®tc<M aft 
R*fR RRfe| MR I 

1789 RtCR «UMPl« qfa|»M, HftcfilWM, RftCfclWM, Wffl, tetlR, tte <1TO RMRHR 
^sjif^ cRtte ri^ « rwi^ 3ft ift ^ttn «m rot i RjmRteR rrr csicRft 

diH^Miw ftte ^tw ^w rrr tet-«tRRt ^ rr <rr 3jRft rrcrr <Rlte ’Ritf’tcRt 

3|R# ffite ^tc*t ricr^ i 

1829 Rt^T te% CvblCRRftHlR R^ RJCRR M# R*CR CRtte R5jtf <£|<ift R*FC3RT RR £|R*fR 
Wl te £|RCR RRsiMft* wT w^RlM M# R*CR CRl«T RRtR I 3fR*R te RR 5 R^CRR 

Mr crIcrr *in RMte w w « ^®R c%rr *ih»ihR* ^crr crrwr rt ^®r 
RSftlRtfl, 3TCR ttbk.«MlVllM*l aiS)^ RW I Mt% MtRRftRlR Q^\, CRlfRR « R>II«||RhC4 

SNR uft CRlR %RGR fsf^s R>CRRI 

1864 RtR *rt*C ^rtf^fa CRiRRTpR W P)^Ul« ^R5 ^3f RfCR 3f<pft ^ £lRtR R^CRRI 

3 ft ^3r ^nf RfR *HRRMte «crr c^ft crcr ^5 ^nf rmicrt rir w 

CRC<HWl 3|R#<telRRtf^R^CRteRC^RWlR^RtRl 

1869 RtCR RttetR R'Sal^ estate RR>R CRtCRR R*f R*fcRf5Rt R>CR 3TR5fi> RiftR £fRR 
R*C?R i ^3# RC^lT: “CRlRR^JIRR C#® « RlRftte RRtRfR '^IWR RtRRT'te 
'SJMf^® ^?T I 

31 3jar ^I^IW ^R <#<® «||R^y® 63^ CT!^ 12f& R# ^TR 8l^ W 

3RS^ w *IIH>IIHR4 Rite (RRR (R, ^RR RRRR R^R 

(RIR^iCRR ijtf t£PR5^ 31R? 3)^# Rtf?R 2|«R (R|R (R^ 5 C*R (RIR (RlR^M^ 

*1WR <?^Nc*i RI^sr RC& i 3)^ s^c.<P“Si RR CRQTIt ^ RrR RRR (Periodic Table) I 

MfcbPlttM R^fm Rl#R RRRJ ^ (Rite *Rte Rte R’te Rte 

«fRRRt% I CR W RI3T 63^ (RlR Rtf^s ^QRR ^t R^R Rt#R RR tel C^W 
RRI CSTC^lte 31^ R^yf RR’jMR WRJ CR CRlCRR '5tRRJRf% ^R%RR RRRsk^® CR’JM R^©J 
SlRlteRRl 

















































































































1 1 

H 

Hydrogen 

^fcu&lcsM 


3 7 

4 9 

Li 

Be 

Lithium 

Beryllium 

Mwsr 


11 23 

12 24 

Na 

Mg 

Sodium 

CTlfesN 

Magnesium 

VlMMpWIW 


*f<fa 4 



8 


19 39 

K 

Potassium 

•fiiPmrn 


20 40 

Ca 

Calcium 


21 45 

Sc 

Scandium 


22 48 

Ti 

Titanium 


23 

V 


51 


Vanadium 

vsjHlRrtllH 


24 

Cr 


52 


Chromium 


25 55 

Mn 

Manganese 


26 56 

Fe 

Iron 


27 58 

Co 

Cobalt 


37 85.5 

Rb 

Rubidium 

tRIwiN 


38 

Sr 


88 


Strontium 

caN^Rim 


39 

Y 

Yttrium 


89 


40 91 

Zr 

Zirconium 

fernwiFtam 


41 93 

Nb 

Niobium 

R>sR*it*r 


42 96 

Mo 

Molybdenum 

mPkwmi»i 


43 98 

Tc 

Technetium 

d5*wPl*l1>l 


44 101 

Ru 

Ruthenium 


45 103 

Rh 

Rhodium 


55 133 

Cs 

Caesium 

Pilwita 


56 137 

Ba 

Barium 


57 

71 


72 178.5 

Hf 

Hafnium 


73 

Ta 


181 


Tantalum 


74 184 

W 

Tungsten 


75 186 

Re 

Rhenium 


76 190 

Os 

Osmium 


77 192 

Ir 

Iridium 


87 223 

Fr 

Francium 

#wPwm 


88 226 

Ra 

Radium 


«ffSraT c lfw 

89 CSliTF 
103 


104 261 

Rf 

Rutherfordium 


105 262 

Db 

Dubnium 


106 263 

Sg 

Seaborgium 


107 262 

Bh 

Bohrium 


108 265 

Hs 

Hassium 


109 266 

Mt 

Metrenium 



57 139 

58 140 

59 141 

60 144 

61 145 

62 150 

63 152 

«TJR«fR1^v5 

La 

Ce 

Pr 

Nd 

Pm 

Sm 

Eu 


lanthanum 

Cerium 

Praseodymium 

Meodymium 

Promethium 

Samarium 

Europium 


ftfersi 







89 227 

90 232 

91 231 

92 238 

93 237 

94 244 

95 243 


Ac 

Th 

Pa 

U 

Np 

Pu 

Am 


Actinium 

Thorium 

Protactinium 

Uranium 

Neptunium 

Plutonium 

Americium 



C*tfi«Ts»i 





W|lt«lRPlSll«i 


auHpfuHflh 




SjplHtilM 


-7T 




































































'bo 


18 


'®ii i j]R 4 «tfhr 

13 

14 

15 

16 

17 

2 4 

He 

Helium 




5 11 

6 12 

7 14 

8 16 

9 19 

10 20 




B 

C 

N 

O 

F 

Ne 




Boron 

Carbon 

Nitrogen 

Oxygen 

Fluorine 

Neon 




C3t?FT 


■itetSliaw 

qftltiM 

tsplfiH 





13 27 

14 28 

15 31 

16 32 

17 

18 40 




Al 

Si 

P 

S 

35.5 Cl 

Ar 

10 

-1. 1 

12 

Aluminium 

Silicon 

Phosphorus 

Sulfur 

Cholorine 

Argon 




soi^ftam 

PiPi<p*i 





28 59 

29 63.5 

30 65 

31 70 

32 73 

33 75 

34 79 

35 80 

36 84 

Ni 

Cu 

Zn 

Ga 

Ge 

As 

Se 

Br 

Kr 

Nickel 

Copper 

Zinc 

Gallium 

Germenium 

Arsenic 

Selenium 

Bromine 

Krypton 

fiw»i 


fsw 

*1#RlT5f 

«tiy)Rill»l 


prcnfaira 


Us’lfa 

46 106 

47 108 

48 112 

49 115 

50 119 

51 122 

52 128 

53 127 

54 131 

Pd 

Ag 

Cd 

In 

Sn 

Sb 

Te 

I 

Xe 

Palladium 

Silver 

Cadmium 

Indium 

Tin 

Antimony 

Tellurium 

Iodine 

Xenon 

*tn®nf®?iro 

Pwln 





cS«aI5iiN 

wilMlltvM 


78 195 

79 197 

80 201 

81 204 

82 207 

83 209 

84 209 

85 210 

86 222 

Pt 

Au 

Hg 

Tl 

Pb 

Bi 

Po 

At 

Rn 

Platinum 

Gold 

Mercury 

Thallium 

Lead 

Bismuth 

Polonium 

Astatine 

Radon 

aififciro 





faPlW 

rtiwiRum 


C?I^T 

110 269 

111 272 

112 285 

113 284 

114 285 

115 288 

116 293 

117 294 

118 294 

Ds 

Rg 

Cn 

Nh 

Fl 

Me 

Lv 

Ts 

Og 

Darmstadtiun 

Roentgenium 

Copernicium 

Nihonium 

Flerovium 

Moscovium 

Livermorium 

Tennessine 

Oganesson 








cSw»itVi 

'Q’llwi 


64 157 

65 159 

66 163 

67 165 

68 167 

69 

70 173 

71 175 

Gd 

Tb 

Dy 

Ho 

Er 

i69 Tm 

Yb 

Lu 

Gadolinium 

Terbium 

Dysprosium 

Holmium 

Erbium 

Thulium 

Ytterbium 

Lutetium 



gc5Prapi 

96 247 

97 247 

98 251 

99 252 

100 257 

101 258 

102 259 

103 262 

Cm 

Bk 

Cf 

Es 

Fm 

Md 

No 

Lr 

Curium 

Berkelium 

Californium 

Einsteinium 

Eermium 

Mendelevium 

Nobelium 

Lawrencium 


wlPiwlPfato 



wImPum 





























































<b8 

c»iw>Pic*m 3jft> ?? i crot?? 5 *IT??T <: tfw 'a? ^pnft TO *t?t? 

TOte ot ton^nft c?HtM c^ 1%rat^nft c? *tTO$si *it?rat c ifw to to 

^II<pc^ < 1*hI , *J[ *t?l? ?t#TO v ®ilc v t 4^c<i to? c? *t??T$sr TO?WtTO to c<il*t 
c?^ to?i*( *tfta TOffio® to ?ro i fro wit m c*im>Pic*h *tfra ?mta stMto 

TO?T e ltTO TO 40 TO? *li>ll"1*ll»l-TO TOsit'lfTO TO 39 ?TOt ?t^8 TO^ 5JTO C?I«PP3CTO 
*icto1?®t <psi(/ils 'oil’f'ic^p ^l!*1?ilc>(^ TOt ^Itil i totowI?^ «iw4> c*n<.«is 
CTO (Wit m «# TO «Pt ?TOt ^8 VftltMW CTtCTt CTtCTt CTtWT TOt *flfa 

TOta ?TOt to%t i «fifl> % *tffer TOft? <gfl> i 4?ro TOs «gfl» c*iw>PitfM 
* s t^t?r TOf*TO to TOt to i 

1913 CTOC? TO»lMR4 To? TOWlMR* ??*&t ^?tft CTfa^CTO *(TO 

TOflw> >lNwl« 2PTO wt I 

TO?r c tfTO ??*ut *tfra ?rate altero *ro wrot to crofro 5 ? *tfra ?rate 
^<fCTO TOTOfl* ^R?Jt 18 TO? TOPlTO-TO 9 M e ltW ??*ljt 191 4lt«r^. 
•l&lPHlIttHI ?TO ?TO I TO5i$ 9 M e tfw ??«ljl 'il^lw *1% ?|#faa oltOT? *TO C?TOf 
"TO ^ ?TO ^TOlf^S ?? i 

voi|ns®fifo<p *TO«i \g «pp|\s sTO«i ??*?T (international Union of Pure and Applied 
Chemistry ?T ??CWf IUPAC) 4TO *N*c 118fi> C?ltTO Wfop TO® TOC^i IUPAC 
??*#> 'aii*tt^ii^«iM ?ro? « ?tocto Rtro Riiwi^, to???!? *iR^«m 
cto# w tot to to? <?rofi> tot TOt ^5 RrotM witcrot to? Rwt to i 
nsft c%ro ?c*tt c#i? to c?h^ stffro *nrot to 4?? ?tf% c?t*r •uhm&Rw 
M?totoc^i 

«UlTOl?Cil ?lar 33f& CTM Ito ^ ^®t?? TO ^ 4WftWH I Crof^PF 63^ C?M 

4?? 4^ TOlf?^® CTleT Ito *rtht TOf®t »TO c? M? TOfro?, <l'©>(lc*1 C?fi> lisf& 

c%^ <9 i?m toR froc? i 


4.2 l^plvj (Characteristics of the Periodic Table) 


*rtto TOf®l W ?t c6f?®r i c6fro CWT ■?# (Row) 4?? TO? (Column) TO> 

*r*ft? ?NRc^»'Q C^s?t? ?lt? 'Q TO? ^TOi ’rtl? ?T#t? ?T? CTO TO <#*© 




























































































’NR arcs *itwr ostR ^ i ®inRpf ’NR ?it#R ^*Rpt?r 

^3*® cs# nsR NRr®rft?i •'f^fm?mjRR 4^ ^*mzR <7Kn?n i 


^irRff ’NR ?n#N £#1% *rcw <i*fR ?rt#R Rc® *ra unot »a$ 



ipsf ’It'STIt *I1W I 


(a) ’NR ^iloRe'® 7fi> ’NR (Period) 'oiR'^fto* ^ilR 18fi> ^i *fl®f 

(b) slRR ’NR Rc® i c«rc® ^ '®c?r \®hRe<p sj’i is ’f*R® R 3 ^® i 

(c) "sfr ’NR ^i#N fe « wMiRR® ^1% NRr f?w<t 

(Ft^ffaTf "^TQ 4’t^Tt 6 4^? 7 ’Nleoo Wf l 

(d) (i) "NR i ^ ’Js 2 R NRr <rc?rc? i 

(ii) ’NR 2 ’NR 3 4 sR ^EST NRf oeoe?l 

(iii) *NR 4 >4'^ *NR 5 ^ isR '®E^ NRr oeoe?l 

(iv) ’NR 6 <4^ ’NR 7 4 32R '®E*T NRT oeoe? 1 

(e) (i) 1 <4 7fi> NRT owe?. 1 

(ii) Sf’i 2 <4 6fi> NRT owe? 1 

(iii) sfi 3 <4 32fi> NRT oeoe? i 

(iv) sft 4 c^Ie® $ff 12 <#*» £|e®j^R ap^ & ^ (NRr "To? i 

(v) sfi 13 <3lE® at’f 17 ’N% sle'©j<pfi>e's 6R '®C3' NRT oeoe? i 

(vi) 18 4 7fi> NRr <TC?IE? 1 


CT e»fle«io ’Ho»(MRo> ^“^Ijt 57 <7*fE® 71 ’N*®' 15R e»il«ieo» «TjWhl?v!9 ->ilfoo 

NRr ^Tf i CT :y R 5 «T e4le«io ’llo»iMfoo> 89 <7^ 103 ’tW i£)?R5^ 15 R eoheo> 
®uN#?fl^5 NRt ^ ^ i «tjwni^ 5 ?nR<r ewl^jwio «rc 4® ®r?r®iR 
®ijnsR^ 5 ewh>iije?o *N <5® <M?i<Mf? ct ’NR ^rt#N Ref •uwhftfc 
^t% NRr ^iji^rDHi^vb -5fi% NRr Rwm ^Rinit®t^ <jNt i 


*lR e*n«n^e«ilo *lN?r RRe® Reoo»il ®?It ^?T ^®l?e«i Reoo NRRSJtM «T^ ^TN: 

1. ’Nfera (?ic® Wsw Re® csin^^cw *R ^>in« ’|R<iI^© 

2. NRft^fN C®l® ohloR<p *Pf slN oo»e>io ^ i 


V# •?-«», iwlw osrf*t 


























































RRRR 


4.3 cstre <Ffra CTtt®ra f^tfa 

(Determination of the Position of Elements in the Periodic 
Table from Their Electronic Configuration) 

*TOT cTOT c%rr $cr<nH ftTO <TO >\ a (&\ crMS c<Rr ^r 4R? c<fr RRftR 
(7# <RR <P3W> ■'I# i fits RRR RRftff© C^tRt CRtCRR ^WRR ft'foR R«fat 
RRT TOt i 

R*fR RRR tsu ftllR 

(.lie'll CSftCRR fa«ultR<i RRC5CR <il$ws 2f*fR "ll^'^sw^ R5R^ Jf CRlCRR R*fR *RR I 

CTO- Li 4R $CR<Na*i tRRJlR TOt: Li(3) -> ls^s 1 1 CRC^J falvRlCVR ^CRR^ iRRTtCR 
>MU>UI 4$M« R%»®* 2, t^RR 2 TO RRtUR CRlR I 

K «*RT ^CRR53aR fafllR TOt: K(19) -> ls^s^p^s^p^s 1 1 <RC^£ RSiPlillCVR $M4$H 
fRRTRR >l<ICt>«l 4$C<R *lf$*»R 4, R^lPRlR 4 TO R*fa?R CRtR I 

$JR «R?r cr^ R?r 

crot (Rtro ^r to ott rrr to?# tro rto l 

1: CTOf CRtTO $CR<friH tRRJfCRR R$C<R sfolR Rfc*©M Rft ^ s 'awfilSH TO 
TO Jr s «mR 1»H 4R CS# R?*lJ$ Jr CRftRR ^R TO i CTO: ^U&IC'SH, H(l) 

CRtTO $CR<friH fRRJtR l S 1 1 4TO s 'awRBlM lfl> $CR<friH TO i TO?^ *&C^lWH-<*R 
^R Rt <2lf«t TO' 11 

Fto»i 2: c<plc*il CRfaR^(.«n<p^*ifRRJtCRRSNR*lfo , 's<iRfR^s’Sp'oisRiJh Rlw 

to Jr s« p 'swRUH-iiRr <?# $m*Jh r?rjr to 10 crtr rrcr cr R?Rjt r^tit rr 

<7$ R?«G1^ Jr CRtCRR ^R TO' I CTO: CRRR B(5) CRlCRR ^CRR#T fatfR Is 2 2s 2 2p J I 
4TO CRRCRR 4l$M4 (TO s ^rRSICR 2^ ^R^T « p 'awRUlW lfi> $CRR>3 h I 
RR?S^ CRRR <£R ^R TO 2 + 1 + 10 = 13 

ffiRR 3: CTOt CRtCRR ^CRR#T fRRJtCR RRTO Rl^CRR RRR R%TO RfR s RRfRfttR TO 
4R? TOR R*fR Rfl’TO RfR d ^Rf^lR TO TO s ^Rf^lR « d ^rRTOr $CR<WH 
R?^ (RtR 4dCR^. ^R TO Rt^QTTt RRI CTO: Fe(26) CRfCRR ^CR^T fRRlR Is 2 2s 2 2p 6 
3s 2 3p 6 3d 6 4s 2 1 (3R1CR 'o|Rti*i >5R Rl^C*R R^SCR s ^Rf^lR ^ItC^ 4R? ^©R ^STtCRR R^sCR 


^oiS> 






































































































d 'ewRlJH i d 'ewRUlW 6fi> s 2fi> 1 

W 6 + 2 =8 l 

«rot?r ^ >mu>ui 4$mh f^um^ *tm <r ta 

<?r*rn?Tt "sew 


c3fo[ 4.01: \w+&\ 1'Q 4fT w 


ctM 

t 1. — ^-v. 

y v 


mJPf 

•N3' 

S(*t G£trf 

h(i) 

is 1 

1 

1 (fi?R 1) 

He(2) 

Is 2 

1 

18 (<ufo«H) 

Li(3) 




Be(4) 




B(5) 

Is 2 2s 2 2p J 

2 

2 + 1 + 10 = 13 (pm 2 ) 

C(6) 




N (7) 

Is 2 2s 2 2p 3 

2 

2 + 3 + 10 = 15 (fi?R 2) 

0(8) 

Is 2 2s 2 2p* 

2 

2 + 4 + 10 = 16 (pm 2 ) 

F(9) 

IS 2 2S 2 2p 5 

2 

2 + 5 + 10 = 17 (fi?R 2) 

Ne(lO) 

IS 2 2S 2 2p 6 

2 

2 + 6 + 10 = 18 (fi?R 2) 

Na(ll) 




Mg(l2) 

Is 2 2s 2 2p 6 3s z 

3 

2 (f^R l) 

Al(l3) 




Si(l4) 

Is 2 2s 2 2p 6 3s 2 3p 2 

3 

2 + 2 + 10 = 14 (fi?R 2) 

P (15) 

Is 2 2s 2 2p 6 3s 2 3p 3 

3 

2 + 3 + 10 = 15 (pm 2 ) 

S (16) 




Cl(l7) 

Is 2 2s 2 2p 6 3S 2 3p 5 

3 

2 + 5 + 10 = 17 (fi?R 2) 

Ar(l8) 

Is 2 2s 2 2p 6 3S 2 3p 6 

3 

2 + 6 + 10 = 18 (fi?R 2) 

K(19) 

Is 2 2s 2 2p 6 3s 2 3p 6 4s* 

4 

1 (f^R l) 

Ca(20) 

Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 

4 

2 (%R 1) 

Sc(2l) 




Ti(22) 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 2 4s 2 

4 

2 + 2 = 4 (f^R 3) 

V(23) 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 3 4s 2 

4 

2 + 3 = 5 (f%R 3) 






















































<Rt?rc 


fcbr 


Cr(24) 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 4s 1 

4 

1 + 5 = 6 (fare 3) 

Mn(25) 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 4s 2 

4 

2 + 5 = 7 (fare 3) 

Fe(26) 




Co(27) 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 7 4s 2 

4 

2 + 7 = 9 (fare 3) 

Ni(28) 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 8 4s 2 

4 

2 + 8 = 10 (fare 3) 

Cu(29) 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 1 

4 

l + 10 = ll (fare 3 ) 

Zn (30) 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 

4 

2 + 10 = 12 (fare 3) 


w *II*RMR4> R?*tJt 3, 4, 6, 11, 13, 16, 20, 21, 26 
rilcn ^c«n<PiH Ruh 1®W 4R? Ruh <TO> *T*ftR >inRc^ Of’J(t«iR WIH 
<pwl I 

_/ 

4.4 R*uinX *Pfra 

(Electronic Configurations of Elements are the Main Basis of 
the Periodic Table) 

Rui<™ rRjot c<Mwl offer w rw *T*ftR <4R° w rw $[ot r>£R ^®f 

OR RRt m I ^TRR, 01 W OftOR 4l$HM £f*JH »1&*sOR $M*Bh ffatfR WR 

or R^r <rR »£R5^ «p*r w«ir to i ^*RfR?F or *R*®t c%*r ri^or srr ^iH’tor 
$c®i<paR Rmh or R^r offer sfof tot i 

c&R®r 4.02: oft*r«toR#r ffanm 


«F-1 


ofRr 

Vi<i>ia*r R*ul*i 

H(l) 

Is 1 

Li(3) 

1s 2 2s 1 

Na(ll) 

ls 2 2s 2 2p 6 3s 1 

K(19) 

ls 2 2s 2 2p 6 3s 2 3p 6 4s 1 


«P-2 


(Rf®r 

Rhjir 

He(2) 

Is 2 

Be(4) 

1s 2 2s 2 

Mg(l2) 

ls 2 2s 2 2p 6 3s 2 

Ca(20) 

ls 2 2s 2 2p 6 3s 2 3p 6 4s 2 


























































^it> 


cn tot cton tonm nton toro $wiH ^°<*® ifl> <?r tot to 
TORlTO ^TOH TO TO TOTO TOFT *ltoa w 2to®t CW i CWT ctoTOn 
<11 cro ift i ^ ctoro ^ ifl> $m*$h wm to tow toft 

*itos 'sn i 

Na (ls 2 2s 2 2p 6 3s 1 ) -► Na + (ls 2 2s 2 2p 6 ) + e' 

TOtn FT TOT tom $M4 Sh <ll$W4 '*I%TO to ^Fm#T TOJt 7fi> FT W®T 

to toito© ifi> Sm^Sh TO to TOtw toft *ito® TOn strost ftoi 

CTOT-C^TOFm C*fFT 7fi> $(.®i<pS*i TO^ i to: cgplfa'i lfi> $<.*1^5*1 TO! TOT TOtW 

toft *tto© ^ni 

Cl (ls 2 2s 2 2p 6 3s 2 3p 5 ) + e'-► Cl' (ls 2 2s 2 2p 6 3s 2 3p 6 ) 

wto ^w|n toic>i« tojft <to toTO tom wro tor « tom^n 
*m <omjt to toi 4toj $c«h>Sh tomto *tfta TOftn to %ro Rmmi tot 
to i 


4.5 *pfa faf -uFM^ 

(Some Exceptions in the Periodic Table) 


(a) tot^ftSR wfl> TO* 1to TOl TOte % 

to* TOW TO ql^ Na, K, Rb, Cs, Fr TO TO ^1-1 4 TO FTTOT TOW TO TO 6 ! 
TO *K. V ©I H TO <ll$.WS 2f*n»T (£]<pf5a||t£l $(,®|<pS«1 SWK.5. i ^MM, ^iTOiylt’SK.IO 

mw J^TO TOTO TO to TOT I TOto, OlWlieM to (F, Cl, Br, I) TO 

^<pf5 TO 5 !^ (,<H*1 TOR* $.t®l<p3*1 ^iTOf <P«t'S *ttm, RRc^Ic.'St’I'Q (,'»»ll«1 ^TTOt 

apse's “'TtmtoK H TO 'ok.«i<p TO ^)lc®il(.'st«i c.>il(.®m TOTO mtFf'Q lTO?T TrtTT i TOn ^mjkerw^ 
ton TO *m TO' TOTO TO to ntTOtn TO* TO *11W TO 1 4 TO 

FTTOtTOW 

(b) ftpHlllW TOTO: $t®M>iH tom He(2)-> Is 2 1 RfaillOTO tFtoT tom 

^TO 4FF afl-2 4 TO FTTOt tol 1^ «P-2 TO to 5 ^ to to* TOWI 

toto ^ro to* to i TO?to He tom to i ^ *pf tom ton to tor, 























































































<fc> 


<Rt?H 


C?P55T ^Jl% RtC^f l^r * *JR I He <flET *R ^5^ *i*iN<P 

^n?r wf ^?r ri ^ RPiniviw ftf^R *&pprr?t rkr ^f-is re *«tr wtit 

W^I 

(c) «UHHfti» Rt% ^ <aul*fi>«i&b Rt% (RMwR 'flM J «IH: ^RRte*flNHI^5 
Rl%T (RfatM 6 RW *RR « 3 W ^ 4R* WfiR&b Rlfof CTRtM 7 

*Rra 'Q 3 *rr «p*r \ ^ wsfR^rtre *&wn^5 RtR<r ^ ^jrs^r^b ri^r 
’tpftm *tfR RRf«R (RtR< ^ ^ i rsicb^ *rtta RRftre cwtr 

^SRJ «UNRI^5 -511% <£R* «Ul4lDHft* Rl% *Hfa Rt#R %5 ^HRMlR RNt 

W^I 

4.6 C^lc®l^ *^^8 (Periodic Properties of Elements) 

*RR J lRRc v ® '0|<lP^S wH^ClR R>5£ *fSf valley (R5R: *ll'S^ *fSf, '3f*ll'S < l *IR, *RRR?f '6|M>R, 

fHW'el, ^IP# ^5J|f*f I *tfre *tfRf3 *rfRE»ii 

(a) *tm (Metallic Properties): <R J 1 <P S 1 (rH &<pt>c<p, 'SlNIva <p<k.«i *JF5R *1R <K3 

4R? w «vaiomt* ^simr qt^ i ?m\ ^nft <r 

<Rl«T ^ Rt ^^ifw rc«i<p£*i WR *HtW 'oiliiti ^?f 'a|ym<P *ft^5 Rt?T I *fRR 
$W*JH ^JTC*R »fl$ ^i <R C%*R *R*lT*t W *R5St WR^Rre 

*IRre <R^ <Rft?R *JF©R *fSfw CRf*f I 

(R5R- I^RR (Li) 'flRsfi? *fl^8 ^R^ Li WR ^R Li* <4 9 tft c t'» ^ i 

Li -» Li* + e' 

*rtk RRftre MWltHl ’tfteR RR (Rre WtR C*tRT *JF©R ’TRi 

(b) ^TOl's-q *f s f (Non-metallic Properties): <R , 1 < P«1 (Rt«T ®<m<P *R, <psc«i *JFs^ 

^ w r ^©r-n «* 1 ^ 1 ^ »r ^rt «nf% i 

(RR^r ctR *3^ RT $W*JH w ^iR ^«ttw ^TRR ‘ S # c t^s ^ 

I ^RllR rc«i«pS*i SRP'R ^ sfSftR 5 *pf ^TI <R C%^R ‘^RRt'J W R^pSf 

^C«1<p 3'I <1RR (Rft®R *R w C#i I 

CW: C^rf^T (Cl) ^R^ Cl $l?tWCM < # C F® ^ i 


















































































toft 




Cl + e‘ -» Cl' 

*Nm >iMftw> mwiwi *Mfemto ctoto ctotornm «m^fm ton 

OT ^RSSf CTt®T CtflMl C4lMl ■’TO K\%3 ^TC©T to?m to? CtflMl C4IMI tofim 
*((.'©1 ©ili>*H <PW ©Iwnc^ 'smtoi ^t ^T*Mtl; ^®il ^ i 'SIMM ^Tf*3pi4> J i^'aa| ^I^ltft C*T J i^ 5 °i 
CTM C<pfWf C^tot ^C.«n<PJa*i ^©IM toT to* C^tCTt CTtot ?to ^C ( r<p 1 y'i to 8 ! toT 
'©Itwiw totoi to l CWT: PiRi<pi (Si) <4l 

*Nk tof®m mm»iwi to# *tftem to onr to <m, to to^ wftniwi 

tom®!© to>, toto wH’JotiI tom®!© totoi ^tto* vto ftw>* totto© 

tot's I 

(c) ^tto/totoR* tot< (Size of Atom/Atomic Radius): •fiPIf'pr tort* 

tot to»il4w totf to# ‘ 5 t4t?r^5 qtf i wwiwl to# *lfer ^ tofto cto to 
fto> tomf to ©fRto/tototW totf*f ©© file's to* c*ic<p|cil to# st^m 
*r©§ $*m ftm cto -tor fto tort to *mto?r 'toto/totoR^ w to® 
to^i 

to 5 ^; to tto* <to> to to tto tomt to *IMtoR<p *R*&t w < 5l©c© 

afto *ll&©fcM ^**OT to •Th tototto *R«lJt Mto R&lafollPI Catt^T TOUT to 
to* $w! 3 h ^r to ^fm to i 1 WMiic*m carter *R*&t to* fifcfsMiii»M 
'srfto ^r to ^*11 to#t <mf*i to wi ft%to f^famtcto 

&c»i ©ilc*, Wf <9 M^t?©ll^M «# ^mi to i 

tom, tot; *|c*r tot fc*m cto fawr 
ft(.<p tost to ©©t ftc.^ ‘tofu <pw 
'TpT ft%to *]j$ ^Ti •Tf 7 ? 

i ifcto ^ 5,c®i *mto tom ^fm ^tm i 

^ ^*m c^ 5 RtDfl cto - 

PteQ»to<i cartfesf ^R^ am ◄ftttw 

wto«r to tom*f 

^fm to *mto to, 

*t^ ■*i%to cto ^sto 'toe*! 


Mvcm tor o*Rs$ c^r toB wr 

| O o O o 

||o O oo 

' OOoo 


>8 


ISar 4 .oi: *RPto ©imiftw' *to^s i 




















































'SR C5C?f <^f*t *IR I CR ^Rfft C^TIc=1-*q C&C5T CRtt^ «lM* 

^■^fl 

(d) RRRrr 6 ! *1% (Ionization 

Energy): *ffl% W*fR C^tWt 
crIrr <*r csrt®f *ljt%r *fiprt*t 
i*R> C5Tt®T VlW W’RR't ^R 5 
CRM *HtW ^aitWT <# c f® WF® CR 
■*|^ »SR ^?r, 4 CRft®R 

RSIRRwT ■*!% RMi 'aiRR<MH ■*!% 

qtfi <Rta 

RftSR CTftpR *IRRRfw RJMT< C#t 
•iRS TSfiRR CRft*R 9 W c ttW RjMtR RM I «# RJMT< RMM *t%R RtR 

Rtt© ^ »IRi|MR4 RJMtf RdSOT 'ajRRxIRM *lt%R RK WTI 

'sm*4 t t 

Na, Mg, Si, Al i*R RCRJ Si 'siRR^PtR "*l1$3 VR CRpf I RR®t (RM^MR 'RCRJ 
Si 4R RRRHRrs- RJMttffa RtR -5ROT RM I *MR®R, ^ CTMtMR TOT Na «*RT 
*lk*jHR<p RjMtCRR ^R c<iPl *ic.®i ^ow *ic*d Ptffcm ^<T 'oiRR^»<H "*l(^<i ^fR RM i 

S^R-l (*R Li, Na, K, Rb, Cs, Fr ^R RRj’ljMR RtRJ Li «£R •IRrMR^ ‘'uRIgRR RR 
■’W&Cil R 5 ^ <*RRJ R£RT Li <*R v a|RR<P<R RR RRC&MI CRf*t I 

«lhR, £[*1-17 ‘RR F, Cl, Br, I <*IRS At RCRJ F ^R *IRRT e tfRR y RJMtCRR RR 

•r^gdgsi <P^, < plc'st^ t.»n®i , j,c. 5r iR RCRJ F «4R 'oiRR^sR “l1®3 RR RRE5CR wPf i 

(e) $.c*h»jH '°ll*lft (Electron Affinities): *l3l^hr ^RMR g<pIgiI CRtRR <4R> CRM «W%f 
WJC® <q* CRM $C«R>lH £tCR*f Rfel <W CRM RRtRR RRR *tfR e M RRF® CR *1% 
Rf^s ^R, ^©1R> if CRfMR ^c«1<p5i «ll J ll« RMI 

ROT^Sl «d' ) l1« <RR>fi> *|RR^9 RRl R<flc*l*l RtCRR CRt<MR *IRrHR«P RjRfRCRf*f <RR? 

^ipw crImr *irrhR<p rjmtrrm i *irrmR«p rjrtrrrm $w*Sh rr 
*IRrHR^» RJlRR Rl'SM ^^R 5 ^ 5 ? RtR%?T RR <PtR i 
































































i£R5^ ^SfSf 


WBt: Be, Ca, Sr, Ba, Mg ^ Ra rfl^lfiT W <.4lWlfi>4 $M<WH ^1*1% C^t t<Rt 


tRRR: Be, Ca, Sr, Ba, Mg ^ Ra *Nhr ^1?l% IpMRT Offal 

'51WT Be «iRT , 11^5|t e tfw ?fR ^f, <^RT Wti Be ^ RC«1«W|1 

"STR >MU>«I «Pt I ^STRRT Ra 4? *IWNllfl4 *TR »MlbBI «Pt, 4<T^RJ Ra 


^PPBt: Na, Mg, Al, Si <*ET ' s TC*tT «ih1a C^f*l "^t ' 5 It s T ^T? 

^IWT: Na, Mg, Al, Si dRT CTN^FTt MR 3 ^ C*fl«T I <*l$ 'SJffff 

Na 4tT ^JWE^T 'Sffa »Htt>«| C#t « PflffeaW «4RT $W+lH ^1»lft?r 

^t&csi ^ i Si *H<wHR<p ' 5 It 5 T c j i'8f*ij ^cptoj4*i y oil a iI®<i 

■5iH^TO3rc#ri 


(f) '®f»s ^ c ttWot (Electronegativity): T N*\ j i*ig<)I' 5 I < 1 ** 1 W ^C*J ^sr^Ps 

^?r *fipn«HjPit $w<wH ijto famr «H4 <m ^rst i 

«ilW*lw , HI'9i'9'sl ^®1t ^ i ^sf®^ ’tNl'ti^'ol *l4i«i^0 i *tflGim ^icsffi 

cta?r ^3M< c^r am. \stpt* csfta *mrat*iR* i «n^i«ii^ 

<p^c®i ^«ftwsm >IH ^Ig'b <uHK <iI\bg°i vs|\s>^ ’'Hlii^sta "SJH i 

OPR: 3 ’rtfer WM'JtrtN ^ Na *fiPlt$r ^5% WPW *IH *MtMfl Cl 

fm w5w «Pr i ctiph ctTbw *fiw!$r 

’fii'n^n ^ c#t ^r t*ro c^tPit c%5i?r 

4.7 ftfar «’rf s «F5 c^t=r»j[CBim ftn? to 

(The Special Names of Elements Present in Various Groups) 

cS®p^st cste « 1 Ws ^c«r w?r ^ cpront 

I ^stfsRlT ^0e|4|W *H^, «wl^, ^ vNl^pr ^lt «ilwlMl ^cafl I 4W 


v^fr ^-io, ttcrft- ^v-iov fiaiPf 



































































^8 




•*Hn 1 £p*f 7fi> CTH ^lt^ i <TO3 TOIJ $J$,CiSalC'SM 6fi> 

ctTO (t%%m, CTiffeam, *ifeiPniR fitikm <*ro ^t#ram) toi ^ 

^?rfT> sic^>j<f»n> ’ftte *31^ *Ru&io$h to 4^? to ft©f% to to ^tois 5 

TO*fFj (Alkali Metals) ^®Tf ^?T i 

^TO *Nt?f TO% 2 *T? 5£*f wRPlillW, WJMWPlillV, <WMl>lil|vi, 43 hPWI>I, wRillil 
wR>hN ^ 6fi> c^r ^rt^ i ^ ^ro *ji^g tot i ^ilw® 

dtt Rcto *tteTit -?im i tor, *eit to fcsft toi TOfsirotR «sto ^to 

MFj (Alkaline Earth Metals) ^®Tt ^11 

-gpt *rt^: «p-n 4* 4f& ctM TOt?r, f*RTO, cto <*rc* ^ostRkjivi <£ft ctIto 
TOJ sm 3fi> CTtTO 5 ^g| *JFg (Coin Metals) TO ^, TO«r «fl$ Sp 1<T >MU>t*l fro<T C*fl*r 
(Rg) ^RJ <?T 3f& CSfM ^TTC^ 'st fTOI 2||&1*1 «pI(.« 1 "551 ftsf?T TO©t TO^It- 

<#tw 'Q ■sim %ro <uto toi ~$m \ 

«JIC*lll>eH <J*t: $(*t-17 *1RT 6fi> CTtTO 5 ^JIwIOSH (Halogen) TOTOi ^ *|lt*ll«M 
6fi> CTN CSptfTO (F), GstfTO (Cl), Olf^T (Br), *>ll«llfiM (i), 'S>Ul>Blfl>H (As) TO? C&WpM 
(Ts) I 4 TO 5 *! CTlTO 5 X TOT 8ftH TOT TOI ^IfiR TO«t ^TOWlH 

TO? TO ^fT $S5T >IIV|jTO> TO^I *JlMl«M ^ *TF$ TO TO 6 ! ’ifog TO I 

CTOT- F TO Na ^ TO (TllfeTO cjpIsRvb TO*1RTO Cl TO TOT Na ^ TO CTlfelR 

<m^ 5 (Nad) <it toi to*! ’t^s to i *m RotoR tecFR -srmj ^W4»in ^WN5if*r w 
Rc>H«i ^ cwr cl 2 , i 2 R'siltn i 

t^flR ^tJt^T: *tfm ^t#l? 18 ^ CWl«1>|Vj^W ’Um (Inert Gases) ^Tt ^1 

RPiiiN (He), 'RlH (Ne), ^STt^T (Ar), HHmT (Kr), C5t»R (Xe), C^l (Rn) 
i£R? 'Q’1l(.*i^|*i (Og) I ^ CTleT^lR <lRwtl *lR'®W Skill'S^?! ^C«1 <pS* 1 fef 

Wm to cron dw ^ to^© m Rt i ?mmf^ 

wi ^ ^t <ii>iiiiR<» Rl^niii 4<n to ^r i£i^w fiftm *bpt 

to i ^smsmunr to %to to i 

CTt®T: 7Tt#m 3 *T° (TO 5 12 *1° ^*1?' C#l®T^c«nlc<P '®|<HI , «S CTH TOT I 

CTH^lT CT CTt’f 'TO' (71 CTM ^»T ^ I ^TOl 5 ^ CTl«T RR?! 
Rfoilh £T»tW RCTO TOi : TO' i CWT: 10 *T° ^ 9 I?' <7ft®T Rc<p«i ^ITOI 5 ®?' CTl«T i 

fro^r ^bw RI^iin strop %ro TO to i 











































































































(£rs^ ^sr 


Ca ^WBT *ftlj 4*ll w>*i? 

^PltqK: Ca ‘flvp’ R%^ CTM sdluc'o *ft'G3It ^ i W <whRiiii»i K\% i '»lHI<l Ca 

*Jt^?T rR.cjsjIsiR,'!* (.*TM Ca(OH) 2 ^l<l I 'o|m><£R Ca awR ^*1?T*lt^ I *iI*)1s|^'oIm Ca 
^wftr ^®it "^r i 


^TsPOt: He C^T RRp*i 5 tt 1 7 T? ^C 5 lt i 

*TOtqt=T: He R»CW ^TIW ^ ^?T ^IRW WT CTTW? *IW ^ ^ ^ti « RRl*llV 
RRpii C^K i «iRR RProN CTfr «W®r Rvicfl Wfl i ujetij^ *ih1ato«lM He <ft 


4.8 *KR (Advantages of the Periodic Table) 

*tfhr Rf^ <wnnRa«i Rw <t®t nqinirin vlw umhh i 

^llTR ^T«0?R, •FpT CTt®T *Mw 'oR^l^t, *lw*MI ^'ojlRc'o *Rfa R^tfr ^R<p| *lt®H 
i ■fits w 4>«i<pfi> vsni^'i ijE»r *rat ^?rr: 

(a) *Ml*M *llfc 2016^1®T*IW <5^1%® lisf& CTt®f 'oilR^ph ^T ^(.iic.^ i ^rat 

*|R ^ 4fi> C^S *R, PTSR , H*ll'«P, •'^iJ'llwp, 'G ^RiT/^53®r/»ijl^R ^SR^It (*RS 4fl> 

nftUifi* «ro, c*m- *llR, ^iRre 'G'^tm'^iWRIInirRwHl nsR 

Pilc*1l1 CHlt 118 x (4 + 4) = 944fi> *f*f 4>nl I *fSf ^fC*T ^Wt 

wr^%i R^ *Nk ?rfaR & <M®rfi3w> w?w w w 1mm i 4 *RR 
^ciic^ ^srttaffc sp ^ft?" »ii'»n> *rthri 2 iR.fi; s|£*i?r ^ft^t *r*f ®fHc«i lisft* p£R> 'Q 
4l*HuR« wIijI^R <iW *fis ^t ^ i ^ ^ ^?r, *Rhr ^ft#T 

^fcsflsstw *« sitwr Rt%** ctRi im *ilte ctw?t ^PHc^e wt *im ^ 
otes *!lwi 

(b) ctIw 'ailR^M: R=t ^rtc*t^ kr ^liiMiR 4jn Rw ’tl^® *t*ftn 

^ihRtvs w«l R>^^Rn^?f|5n ^ 'oilR^’R ^<iR "^Fh^T OT t*n«T»ic«nl 

cw ’RR ^i1#t (3lc^ s« *n«5t R«R«1I C^rat tcslw 





























































TOl? 




cro cm, ct ctoPw TO to? ^n k^s 63 fi> TOff w «iiR^ *r*fra TOTO 

tot to to <? (to^ tok<f TOro% to^h <?tort to ^f® to% i 

(c) TO»HI CWI: TOTO? CTO'S *tTO TO% ^PIH TOtR?CTOi to to, cron 

(fl^vgR R'Sel^l c<plc*ll TOfi> f?C*l? Sl«ll' 8 t(.* 1 *l 'StMJ >4<pfi> TO’tfattorn <P« 1 C '0 (>I$,C^ I 

'©to ^sitc^ TO^ TOtt ^us to <?, ?i>? TO#? *rc cro? to 4?* c^to? mTOI 5 # 

TO*iffc©f? <PSC'© TO?? difa TOIe?*i TO I TO 4 TOff *tfferTOft CTO 5 ^ TO?t?tC?i 
<4 ^s\ *tft? TOft? tos mro to?? ?j??i? tos ?t cro?r to to TOre *nro i 

4.9 TOt *it#m sp^ra *rat<tfos c%«m ftfcst 

(Reactions Occurring in the Elements of the Same Group) 

TOf®t? ^cto csfNtM c? 4?^ ?ro TOfa to ^r 4?# *#ro 

(.TOsI f 3 TO TOC? I 

CW: 17 ?? «p*l? CTM F 2 , Cl 2 , Br 2 ,1 2 ^©Jlf? ?JI? TO f^t^Tt TO ?«? 

HF (g), HCl (g), HBr (g) , HI (g) ^SJlfW TO TO I 

H 2 (g) + F 2 (g) -► 2HF (g) 

H 2 (g) + Cl 2 (g) -► 2HC1 (g) 

H 2 (g) + Br 2 (g)-► 2HBr (g) 

H 2 (g) + I 2 (g) -► 2HI (g) 

TO?, 4^ TO^tCTO ?f? *ttto To ?? TOC? TO 

^tetqptf^ [HF(aq)], ^C^IC 5 f#<F TO® [HCl(aq)], ?$CgtC?lto 4to 

[HBr(aq)], ^l^tTOTtfTO TOc® [Hl(aq)] ’ifto ?? i 

HF(g) + H 2 0 (1) -► HF (aq) 

HCl(g) + H 2 0 (1)-► HCl (aq) 

HBr(g) + H 2 0 (1)-► HBr (aq) 

Hl(g) + H 2 0 (1) -► HI (aq) 

^ ctotoi 4I4chU to?? to to?t to TO? TO^rsto 

TO to i cwt- TOito? TOto? to TOWpifro cro tofts TO? 

TO-toi^b to ?? i 




































































CaCO 3 + 2HF iq) -► CaF 2 + CO 2 ■*■ H 2 O 

OTfa, TOrf*TO -OTbiOT w ^fegtxspifw cot ot^s OT*t ^-'aisii^ to 
£OT^?f I 

CaC0 3 + 2HC1 (aq) * CaCl 2 + C0 2 + H 2 0 

'3 v lOT fffas COTt '^Tf?T OT, 17 StF'fa cOT, F 2 , Cl 2 , Br 2 , I 2 WW *R 

'Sl^RlT OTfaTOi 


OT1*, 2 Sp’fa cOT Mg OT* Ca WOT 'Q Rfriil TO 1 

CtfUft'b," TO ^ TO^T \5l^-'a|-4||^ TO TO C®TO TOlfiOT OT'wi* ^ 

<tocsMlw q %©* to ftfniT to ot#iot cot$®, TO ots OT^r 

TO%«TOi 


MgC0 3 + 2HC1 -► MgCl 2 +■ C0 2 + H 2 0 

CaC0 3 + 2HCl -► CaCl 2 + C0 2 + H 2 0 



’tftOT 


•iffaOT "Ttsf: <TOf>lOT TO OT i>!^ 1 tif>lfw TOflSif WiOT 

\5l^-'oi-ail^\!» TOT 1 


<«Mf»lOT *Mwi> ^ Al^lttflfw tilted TO TO 
tsphl^s, *i1f^ ‘^T^s <pH*i \!9|^-9(l^ , ®tTT 3 T 1 


CaC0 3 + 2HC1 -► CaCl 2 + C0 2 + H 2 0 

sttOTr%^wOT 


Wltfe: 1. Wfi> dM'ofl) IfW 2 . I^PT TO®T 3. ^t? TOTO ^fTOI 
Wfi> ^tOT OT 4. TOTO TOOT 5. W 1 


*W«FH» ««5j|fn: 1 . 4>jhPi«ih <pI4c»ii> 2 . Rl^wjltspli«<p 3. 1 
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TPlftFT 


<Ur 


1. C*tl*n5^t SpIc^P 4 > jl a lPl*|l*l ^hwWMI (.^lu 5^»wl (/T'QTIt $,C°ll I 

2 . ^ ^iwra - ^ ftc?r %w <plc-i®i ^ ^ to 

TOW ^folwl *10*13 srt^s £f^*f 4*3l<.*ll 3,0*11 I 



tfef 4.05: 4>l3*l sh®* I 

3. f^T <I>|0*10«13 -sr^ fe *lf^M *Hft C*H®F5^t Ipt^ C*T'Q'?Jt ^pit C*TC 

+JMPWI»I 4l<wU ^ *IWWil IOSIFS' <nto w i 

4. ft*fa *10*151 ' 0|*0 fifth's ^<pR , l)H®tlC51 3*3lo*ll 30®ll I 

5. <*r?r*fa I^t «picic®m 1^5?r %?r %?r *5^ ^.o^iospiR*? ctm ^?rf ^rt i 

CPf^tt C*M 4iMPl*l»l <H4Wl3 »*W «qp|w ftflnjl w OT 

’UH Mir ^®t ^ 'oil^lw fafa ^ %?r ^ 'oihc^ i 
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6. *r fe ^ ^rmr rssrr ^r w i <?rc^5 ^r 

Wl^-^1^5 <|Ht>|<| ^JPU ’UR WW ^M|VR4 «tft, <?TC3$ ^T 

PlpT©IW3 fa(.I>*l fttM* 'SWl ^W I 

T5l^-^1^w *&fcJfir tpf *tftot: l. ^T Wlt-^^l^vb «tm^ *R* 
^t ^ i <Pt44 v&l^5T$%®?r CTlCTt ^4 C^Kt C*R I 

2. ’bherlwm ^ ^«r« *^T ^ft i <p|$fi>s ^It^ fie® <PR i Pi^hs 

(?T^TIf "5^Tt ^4 *fc-wrari$® ’OR ^5fR*r R'ok's >lkl*IJ I 

3. (.ijjvfDvS^ *i5tahc,®i *ttf4 ^t <wl«iPi*il»i ^.Rc^lsiRv» f4c?r 'src^tr 

*&r sim wfi i spur rrhj «cr sim ^ 
<»jHf>iiiivi *i^i$ii$w»« ^nw^HtTO <wnf>iiiivi 4i4tHd>5i rm ^4sr wstrr 
M4 'sjRt i wr gR? *nf4 c^n®rt "scRt i ’UR ^ <RRt *nf4? rwj 

sfc^t '5^Tt wr <wRPi«jR <pi4wt>, *flf4 4R? rr34 
^jRt^ram <n$4>i4wS fcsfo <hr i <£rc® gc^ ctrt <#t ^nr <?R i 

•> 1 'o<£'®|: i. fsRR *p|w<.«m C*R 2 )l n s *f|f4?T fact? <ilc'© RR RRR 'gw 3|lw> CR2t <u < i'^Tf 
(RGRT 1 

2 . CRR®# ippfS *Gjltt>« RfiR 'illBfoW RRt 1 

4$ ’ffwm Wti ^Rf^raPr <M4 w$ 4 *|§5jffs Rl^pr, to?r (RRf «£R* 
^lR«glt5PlRi<P *lRh(.'» 1®RRR <U<!^I<1 TTt?T I 
































































mm 


t ro 



(^) *n»imR 4 ^*iJt on) *NvwR«* w 

(’t) ’tmt <: tfw w (^) ^c«i<p5*i Rui^i 


2. A—> Is 2 2s 2 2p 6 3s 2 3p 6 3d 3 4s 2 *1% C^T ^f^5? 

(^) Group-2 (*0 Group-5 

(*t) Group-11 (^) Group-13 

Rctxi ^flijR C8t^s 3 « 4 SftSR &G3 ^N3; 

*Wfa C^TWT 4 *$$ *tf &5 -qvto ( 4 « X, Y srM' SfcRpa C^tWT 

cto? grD^^Tf) 

9 K 

37X 

55Y 


3 . ‘x’ csfHf& *r<m *rt?R? c^h *rttara? 

(^) as 0*0 8< 

(*t) <R (*0 'bt 

4. ^ftRvs 

(i) ^4c“1«J lfi> ^RS^T 

(ii) *IWhHR4 j ®ih»l* Rcb $^1?f«i ~§ft 

(iii) Y CTHfi> X WW ^#?T 

ipmfc 

(30 i 'G ii (*0 ii * iii 

(*t) i 'Q iii fa) i, ii 'G iii 


*0>»& 






























w 



l. 





F 

Na 

Mg 


Cl 


Br 


*lfiTl ^ft^R? i£|^fi> \5R*f: 


(<p) lift <m i 

0*0 wfi«Nw» C^T? i 

(*t) wH t4l®if5<i 'oil<p|<i »wu>ui ^s? ^jHjt ^csl i 

(*f) S«?Hwi fftw^stpr c*t^T 'oihfoi 'silw? *lRWi RmM i 


2 : 



1 

^2 

^3 

*lffa 2 




*Nfa 3 




*lffa 4 

A 

B 

C 


f&mlU ®|ft?j >inR<i i£f^fi> , *lR^a wt i 
(^) 'ail^R^ 1 c^r*t i 

0*0 B CT 5 ^WRT *fl^j ^®Tt ^ w*t? 

(f) A CSlCT* B til?' CT£® *lt?Rf e t1W «iMuhi HEh'si "^t I 
(*0 A C*lCT> C ^ C^C® <q|«iR<p<K ■*fe 'SfiFfiT *lR<poi ffaW ^C3t I 


■*Mr , m- s»>r-io>r ceiPr 































sMsifop ^FT 

(Chemical Bond) 



umi «hR, *w»t wj Hi^UFki ifl H4 tb lisffe ffliipN llfllt? 
1%iri%^ Hp ftPil , lwaDn 4ow’ 5 w caterer 

^ *lfS® Hnic'ln n^w *l*ffllt 3 n5 <*iwlwwl fltfa^iralwi *llw Rh 

^iw i w *muw yJE mu *fip*w 31 *i\ w ’fiiw jwisR* 

^FI^W I ^^hRF*»K *C® *ttCff I ^Ff, »NC*^ ft wl 

I 4 toIot jrwNJI Hlw RWJ ^PT fitful fl VlWfl 
ftn fllWlHI TflT I 









tr® 



• w iw6i ^iPwKfW iwt *ifiw i 

• CTftsRT S^sfa, CTW^JICT* *RMHe « OTTBf% 4l<*)4 OTfc*fa *RC^® 

Riot's *ita«q I 

• RRp«i *0tc^ H|\s^l»i\s| *11^ i 

• « n^wn Riiom qfirtt ^jWJt •q'nc'a *lta^ i 

• ^JHJt ^ > <k.'s *I1<m i 

• ^TlTR 4l'»lc<q <*R* C^T ^ ^5t RJMfi <p<u.ns «n?R i 

• 'aililPw R**H *lic*M Slfrill ^*11 file's *Hn^ I 

• oRwIejl ^«R ’itera Sft^JT R*fat <mm> i 

• «lHllH4 « W*lt# *lM H*Ml«*, ®1^5t, fajR *lfiNlf^Bt 4RS 

c^im «n?n-1 

• *]|'©^ ^**qc # m *jl<HI <JMJt ^sc'© *H*w l 

• <!*^G»1*1 ^Klc*u *\\^H R<JF\ RJttJt ^C'® I 

• ^*Mw *wit*fr w « w«il4l wM ^c® *n?w i 
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«Pl 1 ?R 


5.1 c.<iN)no| (Valence Electrons) 


CflCTT R«tflP1 W’W CT <IT ^1* 

<mm ^w^iH *ww ^it i oti: *ifei%ro « «ifeieiwHn *c*i«dfa R*«iw 

lfi> 'S 6f& ^»w RiwH I 




'srfmSR 


Har 5.01: (a) *t&(PnJtW3 ETJtW^ $W4JM (b) srfflCBRa* CTtW®t i 


K «*BT «I'W'®I $W*lH lfl» <w* 6fi> I v8lpN>l*| 

C%®^ RuH wl«t)'ol 5f 0 s ? aUt CffsIM TOt: 


ttfR«i 5.01: wleu'sl 


ctK 

R«uH 

^w^iH 


L^Wt 



N(7) 

2 

5 



5 

F(9) 

2 

7 



7 

P(15) 

2 

8 

5 


5 

Cl(l7) 

2 

8 

7 


7 

Ca(20) 

2 

8 

8 

2 

2 


«*N1CT HftcfilWH (N) 4<r K ^nplW 2^ ^ L ^*W 5fi> ^W^lH ^ I 'HfeeJjlWCrM 
CTO L TOt ^C»m I <?TC3$ 5fi> tywJH I 

Hfttl|l»W<l 5fi> I 


^ois> 





























































shl«iR<p 


brff 



5.2 CTtsfit CT1WP5T (Valency) 


CT, CTftsRT 4W *IW WW 

^w^Uh <f^t, «ra vw ^wsiFfir^m*r ^ *6=? to i ^ *6=wtw c^t cto? 
*Brai'$r« «awfl> otKfet *Rrat*t ■p ^snm wt®?% ^t «tw 


4^ (1) *RTT^f I WlWl CSft^RT 4^fi> *RsiT$ «i's»J[c»il 


^tsrt 

•Sr H ^T Cl ^ ups *ttET < 7 $ $ eta* 

^T WIWII 


*ftoitic*wii «iwR» *i?wn <a»iRw<i 4^ riw ^ hci ^ *ifoa 

a i ( 4 *) I«? qfticntCHii «^wfl» *Rnn*t ^fl> *t?raTt?r *iw 

^^c?f h 2 o fc®f%4 'srj' oitsiwfin t<j|«t^ 2 0j§) 1 4^fi> Na 4^»fi> cl *fiwt$r 
^^S^TNaCl Na 4* CTtwf 1 (4^) I 

«*wfl» « ^fl» «ifti«H ^ <?$ flu* «Sr *ft*it$sr 

C*l1st^l CTl^fTSf ^ i CWT: <wHf»i*ih (Ca) 4? 4^fi> 4^fi> 'aifelC'SM (0) 

"P W ^JhPmi>l (CaO) fcsft WI 4*foR «lfe|«M RrW 1 4$ 

R?*UtC^ 2 iRlt «fl ^ 2 I ^ICB^ ^JHPmiCJW CTt^t 2 I 


1%^ C%5^ 4^tft^ CT1W% <W&\ CTtCTt Ota 4^tlW <RtW% «!m®T Offc 
Mlsi^lw ’rt^^sr ^«Tf ^?r i PR 1 ?: Fe 4^ < lR4'a*i^l«i c<il®i^l 2 4W 3 i 


C^twt C%pET -qrtm CTt*% 4<R C*im% £ CSfftsR ^*5 CTtW% ^lt ^ I 

C^R: FeCl 2 CTttft Fe 4T *|R>?I Pft^t 2Fe 4? »ic4l«> 3 ^4R FeCl 2 CTW 

Fe 4^ ^s t<il«f^l 3 — 2=1 1 FeCl 3 CTtC*t Fe 4T •*lR J il (,<j|ei^l 3 R 1 **} Fe 4T ^iwlw 
CTtW% 3, ^ FeCl 3 Fe 4?T 3-3 = 0 I 















































































V'b 


5.02: Rfeq t*nc«TSi 


ctI®t 

Wlet^) 

H 

1 

F 

1 

Cl 

1 

Br 

1 

I 

1 




Na 

1 

K 

1 

C 

2,4 

Mg 

2 

Al 

3 


CTt®r 

WlM) 

Fe 

2, 3 

Cu 

1, 2 

Zn 

2 






cSf^r 5.03: *Hnl«bl CTl«# 


Sfjvs^ 'O 



ctM 

A$Oi|lWH 

H 

1 

HCl 


Li 

1 

LiCl 


Na 

1 

NaCl 


K 

1 

KCl 


Mg 

2 

MgCl 2 

4>JMPUll»l 

Ca 

2 

CaCl 2 


Al 

3 

AlCl 3 

«|I*UM 

Fe 

2 

FeCl 2 



3 

FeCl 3 


Zn 

2 

ZnCl 2 

c^s 

Pb 

2 

PbCl 2 



4 

PbCl 4 


N 

3 

nh 3 



5 

n 2 o 5 


qFS?' 'Q 


«l*3) 


Pl»M« 

Ag 

1 

AgCl 

CSplQ4 

F 

1 

NaF 

CsM^4 

Cl 

1 

NaCl 

Wll>H 

Br 

1 

NaBr 

'ailttllfeH 

I 

1 

Nal 

<7Tt?R 

B 

3 

BCl 3 


P 

3 

PCl 3 



5 

PCl 5 


Cu 

1 

CuCl 



2 

CuCl 2 


0 

2 

h 2 o 


C 

2 

CO 



4 

ch 4 


S 

2 

h 2 s 



4 

so 2 



6 

so 3 















































































v<» 

5.3 « 'SttfRT (Radicals and Their Valencies) 

•swift* CTta «? *nw f^n® ^c?i ^ ww 

ft©t% <K<1 4<pfi> '0||'?l(.*151 HJI^J 'oll&H’-l <K<1 I ifl 

CTW^fw ^»it^?r i 

OTt’lTgfRs *hiw ^wtw ^rfahfiWS *tlur i *rc«Bfc ’ ! 3fn© *^rc*f?r 

Pier*! <PG*I I CT5R: 4<pfi> N *t3^Tt^ Fo*if5 H ‘*1?fsrt®t 'Q <4 Mt> H + ^ 3.CU 

wiwt%m (nh 4 + ) ^ ctH*mc<h ^R> to i <flRr^nqR*rcw^iT +1 (^)i ^®<n? 

«flRT <?It©f%S 1 (<$*) I *rt*R WSf *HIW ^ ’MIW ^o *tlUT CTfefit ^ 

’W#f «<RT C^tM qsflw f^ <IT ^«ttw I 


cSf^T 5.04: W5, « Olt©r% 



7 fvC<P'® 

^5|t4fpT 

0*11©^ 

'aiJlWlftill*! 

nh 4 + 

+1 

1 

4»i4m& 

C0 3 2 - 

-2 

2 

$fto&lt©H ^l4w& 

HC0 3 - 

-1 

1 

>iMw5 

S0 4 2 - 

-2 

2 


HS0 4 - 

-1 

1 

*ih*p|$.i> 

S0 3 2 - 

-2 

2 

HftcSU 

N0 3 - 

-1 

1 

hW& 

N0 2 - 

-1 

1 


P0 4 3 - 

-3 

3 


OH- 

-1 

1 


ph 4 + 

+1 

1 


5.4 c%’t? ?tmrafaF 5)?z^5 

(Chemical Formula of Compounds) 


c*nc 5 t?r ^r<ups cw *i?rat$ '©lei* snffa 'Q tr*ih ’stfwi ^Jpc.^ 2fat*t 

i OTSPT: *jfE> ^Rc^lcst*) (h) 'Q '3jf%[tf5R (o) *EPHt fac®i *flf^ (h 2 o) 



































































RRtRR 


VV 


^r i isricr, h 2 o ^,c°ii <#r r^jr <iMiil«i<p T f^(.<p'» i ^»<ik crR rt crR^ic^r 
si#f Rt 'Q tor toir topr crot ctW rjcr w*t wit ^t % crIto 
<H* llilFW RSXTO (chemical Formula)! <R7TOt R$R TOT RRt*^ <rMr Rt CRM^TOR 
R?RjtW R«.<PC'ss Ret? ^bH RlC*f c?jB <PW (Subscript) OT*lt RR i 


sNilR’* (TOfa ft?R 

(a) c<pIWI CRtTO ^Rsfi* R'jC's R's’jM *RTOt TO TO R°*IJtfi5 ^$KR% ^SKR* CRNtR 

2|'sk < T>3 'bM TO*f ftco C^fB <pm Pint's R(R i CRTO •ilRcyk'sw tjRj *\w\i ^lc<r» ^1^ 

•iftlfilWM ^ N 2 I «OTR 4R *FFfi> qfelWM *RTO TO—' 

'SCTO WjR R?CTO 0 3 l CRM R&R R^CR Rt ^ TOnst"? ^ fRCR CRtTOR 
"3R 1 CRTO RR5R 1 ^Icsr^ 'oiRs*i<r» while's ^ Fe Pint's TOI TON, RRpii RflR’lCRt'S 
^*t R^R RM Rt, ^ RPiTOw> (SWISS'S ^ He 1*TOs TO 1 

(b) R^RCRt RsRCRf CTORf CRfcRR ^ ijfi> f%R CRMR *RTO[ fRCR 5 lf^5 RR| TOTO CRt^% Rf*t 

cron torr r°rr RRt fam Rt to tocr gfi> crMr sifto *n*it*nf»t %r 4R5fi> crMr 

SfitCRR TO TOtfi>R CRRtf 9wvs TO I CRTO: 'Sljl^ftfTOkTO CRRt^t 3 4R? qfalWM 4R 

crr^I 21 crr# ^fl> ctor torr r*rr RRt faroa rr 11 # TOgfRlrom ^ qftn«M 

RtRt Rf^s CRRCRt CRfcRR RTO's iRRffs TO 'TO '0|j|«afaPhk»lS 2f'sR> Al IrCTO tTO> TO 
TO ^fek'StWR CRlW% (&$ TO f^5 TO 4RS U|fe|OBr(riil 8|€Ns 0 WR 

*IW ^jl#PlillW?l CTRf% TO f^5 TO wfK RTO^S TO Al 2 0 3 l 
4Jl*lPRH>W (RRlf 2 ^ CjMfiWiI cmfit II TOi^RR RTO^s Ca^b 

■^QTTR 3psrt, ll^ ^?t Rt TOT RtSRt 1®|R CaCl 2 l TOR, *0WwPRIt»HI (RRt% 2 
■SFTOC^ cmfi\ 31 'SOtTO^raR RTO^ Mg 3 (P0 4 ) 2 l (R, (RstRt 

(RRsjfR* i£|^lfw «ttTOT (Rt’RfR^W 2t«R TO^R 'SkMJ CTO TO’R TOJf f^RC^s 
■^1 1 CTO: RTOlfsRR TOC^ (NH 4 ) 3 (P0 4 )i Rt (NH 4 ) 3 P0 4 , ^Ijl^pRR RlTO^ Al 2 (S0 4 ) 3 
^s#h 

(c) "s# # (RtTO (TO% CTOtt Rt^fR't R?^Ut fro RsRU ^ TO?R CT^ 

TOR*! fRR TO Iro (RtTO TO %IR 'sf’RR^ 1®rTO ^l CTO: TO^t 'Q 

^%rr fw Mt^s (Rt«t Tor 1 *i4c«m <rr# 4 r%®r?r <rr# 21 

R5l#R (RRfto 2 iRR TO TOCR 2 Rt^Rt RR TOR R%TOR (RRf%^ 2 iTO TO 
RRCR 1 TOlTRRi 2t«RfRRTO^RftTOCRRR?'CW C ^RfTOTO TO 1 4R? 
RECTOR iTO 2 f%R^s TO 1 RvC^s C®RR RRij CR^g 1 R? ! «U0 C^RR TORR 









































































































3®*13 


W> 


<3^ 3$ 3*133 3?733 m co 2 1 cwf *ihwU <ml53 m3733 wt^t 2 

3MC3S mw« (so 4 2 -) <mrnf% 21 4$ 5w<ijf ijto 2 %?r m 3*53 1 « 1 **it>Q5t mm 1 

^©3t? C3313 3MC3Um ?1?733 FeS0 4 1 CW « Hl$C&ll«r(H4 CTfcfit 31 45*13 3 1353 3t3 
3353 1 « 1 <ff'93T 313 ^T? (3m HfeBfoMMl 3?533 BxNi=BN 

5.5 'aiMR* *TCCT« « MliF)* ’TCW'5 
(Molecular Formula and Structural Formula) 

435ll> dft«T 3t 531533 (3 3 550533 333t<J 3153 \slw5i £f€t3 43? (3 531533 

*mr<I 3©fl> 3t53 (3^ W 3?*0t f353 2t3lf*t'© ’Rww mf33 3?533 3t 3l3l3l33 
3?533 353I 4 3’Pt^' CW ^l»IW 5®t53^l mt3 43fi> ^(53 531533 333t3fl53t 
(3513 3l«rlWl 3t53 St#^ 43? 3333 3t*W3 31 2f3H 333 31^33 3?533 331 (333 
l33fi> 3133 (C) *mtt *fe«!al»rt (H) 3331*33 3t53 ^ 313 520533 (C 3 H 8 ) ^ 3^© 
331 53153533 C 3 H 8 4^ 3?(.3^©Io(.3 mf33 3?533 3 3l3t3f33 3?533 353 I 

mm % <3fc*t 3133 3331^ 1mfl> 473 mC33 3t53 1*133 mi5<l ^ 33 43? 
CTm^tWt ^I^IC'SH mt *J< 373 sHf¥5 313733 CTfcf% 4 331 13733 fe 53t537?13 
31^33 3?533 C3317313531: 

H H H 

I I I 

H-C-C-C-H 

I I I 

H H H 

mm 3lf33 ml33 3?533 h 2 0, m43 43 3tfcf33 3?533 3C3 

0 
A 
H H 

1353533 '©iHR<p 3?C3 v © CH 4 , '©('©431353533 31^33 3?53'© 353 

H 

I 

H-C-H 

I 

H 


-io'sr cstPf 






























































wire 


ho 


'Q RBIJ ^r1 5 s|'® g|1^ C3*lf "5^ 4c<p<pfc i 

w i w*n# w 4 ^r*otc?it i *n5fl* >hm««i 

OTtc«i? c^i*t (*ra* "®i?t <*iw ^<1^? ■#5tw ^ 

www 

5.6 ^ <4RT (Octet and Duet Rules) 

grf^fij CTfa^ «H WW ffiflRr 5flt^ $PM>JH R*UlWU £t^®t OTTO I 1^j®lTO 

TOT w ffifTO 14JH iTOtBT Wl^ 8^ ^BT ^CfN»Sh RwH l M 
*li-M»iw c^t ctM $w 4>IH W, #f TO*tt «W»if*R TOiot TO 8fi> 

w $w+JH « nnp t^Rf toto Vm>jH Irom to w i *®i^’ Iro 
to toi cw: ch 4 ^» gfl» $w*Uh Rwh i 

ctoot & *Mw<i ffiro to TO* 4fi> $w<wH to 1T> *tai»n w^t cro* 

TON *ltTO'f5C3r®T OTTOltTOIt I 4«tOT 

•URl^* TO *1&*®M 8fi> 

^OTRSJjR *^‘1 ^»w I*iRp?i ’iilt.'^Ki ^,t e i^>5*i 

ftTOr sites* 'sit 1 *m otM ’tk^ TOfro* 

‘vai^^p’ f^R *OT I 

i*i*ic*iu ^]aih*»q'oln 

i*wfl» Rtocvut 

l *tOT* *^’ <S* f^R TO ** I ^ 

4* %Rfi> ft?R CTO> TOTO* 

^*lt*ll^l <£|*? ^5Jt^p|<p I RRp*| ’1)l'*|’j(.®'ll<l 

TO’TO (?R*T 2f& *t 8fi> %?RS^T 
Rhwm, TO *lter cron *BRi$r 
TOTO »ti®*©M TO *T tH^slfw cstflst $tTOJa«i RwtM TOOT, iqfl>$ ?m *$! TO%Ri 
TOft TO^® OTOTlWl *fiRt^pr TOTO *|1«*©M TO *t TOtfTO CSftwr ttTO3a* TOTO 
TOOT I 

CTOT: BeCl 2 TO^T (.<pqjR < 11Rt^ Be <4?T^RC*R 'Hlv'ow 2 C©ft®t 4f& fi^H I 

BF 3 R^ B «*W 3 CSfflSt 6fl» ^BR#f RhJ»lH i CH 4> 

'Sf^ W«l*l C «flRT HI^SW 4 CStKBt^sNte 8t^ Rl)»lh I 



ftw 5 . 02 : firPN 1 5 I^ t 




























































































hi 

(TP#* *t?Rt$ ^8 ^5RJ ’t’Rt^’ljFIt W*fK Cl 43T W*m 4 OStl^r wffc 8fi> 

$o®i<i>iH Rhjviih I 

F TFfcm *lfo*sM 4 C®tRf W*ffc 8^ ^R#T RwH <*TC* H «flRT ^T^R *lf$*aM 1 C®flv5T 
^NK 2fi> $W*JH fiWH I *RPI1t 4<f ftTR ^SRWt I te*U, 

’RR >ll#l<l 1-20 *RR ^5 J ' 0 |V<p’ 'Q ^ <£l?r f^R '!>l(.«ll'»lw ^SJ^Wl ^C?T I 

5.7 flftR *BPf <W <4<r fNfafarst 
(Inert Cases and their Stability) 

*RR Rt#t ^*Ufc?I C'sRsI RRr ’IJR ^ft 18 $(C*t?r <RR •»i , H(.«^ t^stf^s GStR^I 4W 

fiuR *Ht¥« «TR I ^©R’R'Q <f| ! <ltR fauR GRtRt 

^^It: 

He(2) -> is 2 

Ne(lO) -» ls 2 2s z 2p 8 

Ar(l8) -> ls 2 2s 2 2p 6 3s 2 3p 6 

Kr(36) -> ls 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 

Xe(54) -> ls 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 5s 2 5p 6 

Rn(86) -> ls 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4P5s 2 5p 6 5d 10 6s 2 6p 6 

RRr ’UPprc^ R*uic>i ot*it *ir <r, RPiiiic^ w*r *i^w 2 fi> ^®rf 3R 
?w Rpiiiic^ <?rr ^R w*r -*i%^ *|< 2fl> $c«h>Eh$ «sh, ^tos^ ^ 

^C®R#T faffR 1 ^RJRT RRr ’U1OT?T <xm ^tFR *Rc“R 8fi> (ns 2 np 6 ) 

^ ^RS^5T Riwh I <.<pl(.«ll (Rft®R ^Rt*R 8fi> R(. s n<p5*1 ^5RT ^RtfW 

1^lM*N ^l W*R 2fi> «rtWT«1R?R 

^r 1 >i4*r -“i^w % « <3< «TRn<r RRr ’UR^ 

M^R^i fRMRsm ^FRR ’URtpR'SRJ CRRT (RRW 

2RR m?T CRRT <Rft*R cRRt ^W4®H sR’te ’FCSRi 4<U 

«l>llilft<I^IW ^TR%% ^ *tfl5 Rt <*Rt 1 ^fipr ’UR ^U5t Rlf% CRRT 

oilMifc r4*r ^ % rt <j< rur* rti wr ^mt ^if%%r ^ R 1 ^rjrj 

(RR fRf^Rst W$ WW % R ^ 1 ^Rt 

W*R ^W4iH W, SRRW^Rt^RRlR^ WT ^ Wi 
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5.8 «n*iiaPi* w « wt m* 

(Chemical Bonds and the Causes of their Formation) 

ijfi> tojcrr to ^ to ^teoijiosH ^ (h 2 ) ^ wi ^st^ito, 

^OijIOSH 'Q d^RR *RRf*t TOtCRR TO ^ TO Rt^TOR QFR1$® M (H-Cl) R&R 

r*cr i £Rr cto RfesjtcstR ^r<j^5 ^ RfesjtcsR ^irrT'Jr tot torrcrr '©ilWR r«t rRw 

TO I ^TtRTR, %SR CTO -^C^tCSR <TO$® -^C^SR vs CFlfRR TORR TOJ 

TORRCRR 'ailW't R«T TO TOTI >3 RRCRR TO^R RR^ RtRtRfw R^RR i ^SfRK ^F$C® 
9 R^IT < 3 5 ^ CR 'oiI«p 4(. c R RTWT TO* ^rRCRR TO ^ RW TO$ RtRlRfw R’RR TOT i 
4*lR ersf TOTt TOTRR^ <7PR TOtRlTO TO#? (RR TO TOtCRR TO ^ TO ^ 
MRR>RR? 

CTORT TO TO CTO CR^ CR, 2ICTO CRt*$ TO RRc*tR »1^W fR%R RjfcRR M®%r 
^CW^R IrTO ^RR C5^t RR3TI 4R*$ CRftRR Rt t®R CRftRR ijfi> RRRt$ TO RRTOlft 
TORtR TO TO TOT TOR R^C*tR R^TO ^CW3aR TO, R#T Rt TOI^R RTRJCR 
fR%R TOR ^CW§R IrTO ^TStR TOI TO RtTO TOR TOJ 4RRRCRR TO^C«R ^ 
RR, CR TO<TO TORT RtRtRfw RTO RfR i RTO^ TO CRC® TO RtRtRfw RRR R&CRR 
TO RRRR TOTt RRRT^RCeTO R^C*tR *|1% 5 TOR ^CW3aRRM fR%R RTOR 1*Rf®%T ^CW3aR 
from (% RT *&$) TOR gRTO i 

5.9 <wlS|*i*i 'Q 'ouhlsil (Cations and Anions) 

TORT RTlfR, RtRfRR TORR TOTRR fR^flTOT R®fi> RRtW TOtR RT RRffRW 

CsTO TO 5 TO* fR^tlTOR Rl^CR lRl%R R^TO 1$R* wfi> RMtW TOR RT CTOfi>® 
ol'stRPHS TO<PJa*i RTCR 5 1 TO "TOT RRRtRfij TOfsjTOTCR ^TfRtR RT Rl®f iRRCTO TO i TOR*R 
^Rsf& ^TfRR fRRCTO RRRTRR Rl^CRR *I% 5 ®R CTO TO RT TORfRR 5 ^CTO^TO r!rCR iRCR 
RRRTRfi> TO RTOIR fRRCTO RtTO RT i 4fi> TOtSf^TO TOW TOHfRpI^ TOCR RfRW 
RCR i RRTW 'STTRR RT RBtfD'© RRf Rf*1^3 v ©iR«ic<p RRl^RR RC«T i RTRtRW R^ftR RRf*R 

RtTO CRtR RT RI^’ICRT TOR R^C*R '*I%TOR TO RT TOlfTO ^CW^R TO TO fR%R 
’UTCRR ^.c«1 < pS*1 1r*wI'R RTC^SR RTRJCR ^JI^RCRR R^CR I CRRR: iRf^RTR RRRT^[ ^sR RRC*R 
'*I% 5 TOR TOfi> ^CW|R C5C® %R fR%R TO RfaillCRR tCW|R fRTO ^RR RTRICR 
IrRrR RRl^RR (Li + ) Mr 'TO I 5.03 f5CR ^sf CRRtCRT TOT i 


^oiSs> 






































































































ho 


Na ^ TO $W4JjH TOT TO f^TO TO Ne <*T«r 

^(.«i«p^ R*ul*i a i1c'»* 'sjt*ucsr c»il(v&*ito RsjltJtTR (Na + ) fcofir i 


^*ic'» *ll<UiS 1%, *ft^pT^ w»i 
TO? 'ifreliM 

^w^JiH cm 




e _ 

+ o 


fa* 5.03: 4JI&HW (Li + ) l 


to?h *rthr TOffa 

m wi wi *tto to to 

TO TO to *rf 

^lw ttar to toito 

^fk TOi ^k (RCTOt ’to? TO? CTTTO^^T *rt^ <£FR TO? «kWH£ W 
tot® 1 TOI? (iR 5 ^ *ttor to (Sfw tot ctoi csflro^ ^ITO'g %? ^r TO i ^ 
TOW ^ TOw TOto WV WtTO^? C5ET TOftWl* TOI? ?? TO TOl TOI? 
?FgtTO *tol? *lfe*sM TO1?TO 1, 2 ?T 3ft $M4iH TO i TOI? ?® Wl? TOW 

tHVBt^»%Jl»i (TO *jC? TO 4?? fitefrtiPM TO 
«ii W*1 ^ -^f TOk nAi'elw TO*? <llwiwf to? TOPwM k%? TO «iw4 to to i 
^fk ^rlTOu *lfiNH ^ TOW 4«w$ qftfljwt TO toc*I? *l1s*®w« to* ?t to*1%* 
$,C«l4iH TOt TO}4tft RRpSJ *1TO? TO*14AH R*u1»1 ^f#T <Mlb1?|M ‘ s> lf% c h® TO® 
we?i 4^tow^ qi'swwft4jibi?iw ’itoo^ri 

'SHjfitW WjflCTt 4jftTO 
fcafii <k* •Tt I TOTO'I'Q CTO?T 

to?s 

®RTOl *l?t? TOf«t? 

yj|c*j «mWH <Kfl I TOt? *i4t*1? 
*|%TOT TOI? 1 ^ 5, 6 ?t 7ft 
$M4JH RlWH TOl TO? 
va il^*l<i to 5 ^ ,p t?tw? 
u>cti 'o(c»i^ 1 c^|t> TOi c^lu 
TOTO? TOW ?tol? *1^*5? tolTO^ TOR*tft TO TO* TO? *tol? *H&TO<I 
V®145wfl 2jf^ RSIsp^Icski '0||<i>4*t TOT4 (Rpt ^Nk <^(W?r '0||?|R^»<1*1 'Hl«< '5Tt 5 T TOT4 




®rr?H 


fsaj 5.04: CTlf^Hfa 4JliSl?JH (Na + ) ’iM i 

































































S>8 


i ^ c^twr cto? rt f*fa» 

'oiw*? C^f*t '*ffe 2k*iler«i ^?f, RT ' 5 Tt*rT^ e t c<pIcmI *N«iFw R&sl fftW ^ost *f1'S?iT 

*Rtw wit ftsfs <r^ i 


0<p|(.*ll v lR<l'8*l ^T&tTf *Tt? «R*l3^ RT>t?I l 
■*|(« J M>W WW ?Tftfa c l'S 1, 2 t^T 3^ R«.»I<p5i WT «lt^ 
«*rat 'jwq* s^t to l^f^r «utTO J N^%r 

"Tl'O 'TO'I «IU'®IM R=Tf Rfa, <^TC*t^ ^R 5 ^ «lhl®<l ’Sfft (Rf*f I Sj^efa Wf 47^ 

FW»13toiw iRtw csrtfrr miw ^wnRPi^ tyw&rw tout c#t 

■^n tot ^hiw ^tqHRPWs ^sn wsr* 

^hhAW> WtlW «UHUW ^Tl ffl (Cl) *RWtt $W*$H *w 

Rlip?l «um 'SrMt^ (Ar) ^RsjH Ruh "lie's* 'stfWT cspl*l$v!9 (cl) WtTR fcaft R»Wl 



e - 

+ ° 



fear 5 . 05 : ^ c trw cl - *tfc? 1 


5.10 'oihfW ^PT ^PT 

(Ionic Bond or Electrovalent Bond) 


'od^nl cs«.il^ ot, «il«iPl^ fc 1 ■*t^? , si1 ^ «ic,i<p ^t^ghTst 

;j 1<K.*tR '*f%^0^?r 4 ^ Rt ^,t 6, l<P l y*H 1 5Jt*t <K* 'SlfahRPNj ^ItTH Rt <Pj|lSlilC«1 

*# c t'® : 531 I Wlt^OTl* ' 0 ||*ili* aih C^t^SUlU (£rat 

<*R> RT <flR 5 lf*fa ^cpr 5 ^ 4i^,* , 1 <pe* ^-IN^p ^taliRPlv 'oiIsm RT 'ouhliiw < lf?f B t^s 1 •fl'slc* 

R^T R*tW **G* I ^ R®T Rt 'ail***®! R^T <4R <PG"1 ^$lRl ^(.<P ^TRc.** RW 
















































bd 


^ TOi CT il Wf RSJtTO 5 ? « WWI ’R’TO? TO ^ TO CTflS^ TOR* Rt 
\of«'<(.<il^ ^J*T i c<h*i Na *Wi»ihl '®h ^RF'K ^‘plu ^.(.°i<p5*i 'sjM <pw RRp*i 

’UK <£($ "STOot Ruh TO 5 ? TOft "ll^stti gfi> ’&■? TO - Na + 

^lUmw <# C K ^Ti TOffa* Cl *fiPH^ TO WTO Na 4<T 'VijWf'i 

^w)Hli>t4 W TO RfTO ’UK «$* TOT RTO? w to TOfo W"K 

'lft*o« fifl» *6*? TO Cl- 'ibHIilW <# e t^ ^ri 4TO ^ TOW TOK Na + « 

1 S|? C I1WTO1 5 ? Cl 9 HHWS ^TttS? 1*TO i<H2jf\S<p '0||<p<C c t TOK ^ I (£|^ TOK^T TOR<P 
TO 5 ? l TOK « TOTO *RWt*pT UKUlfl* ^KtTO W Sim *ITO3 TO 

TOTO TO 5 ? TOICT CT W ’ifoa ^ TO* TOfTO Rt W TO? i OT 

C.<TIC."»t 'ailfiR^ RK*T s*Uc<P 'olw TOR<P kMroti 


Na -► 

Cl + 6 -► 

Na + Cl-► 



Na + + e 
Cl“ 

Na + + Cl“ = NaCl 



ffear 5.06: w%m mriO* iJr i 


MgO TO* 1 Mg 2fi> R0 a i^ 1 5*l 'sjM ‘PW RRpii ’UK Ne *^KT »lt'o| 1 r*UK R^T 

tow *i%to 8^ ^w^JSh ’tk to Mg 2+ 4 ^r 

Mg -► Mg z+ + 2e~ 

^TOK O *RT*lt*J <*? 2^ 3.c. 5f i<PJ4*i sl^t RRpii ’UK Ne TO ' 5 f^®t ^CW^ 7 ? fTOK «cw*i 
TO TOK WTO '•tifrotA gfl» $W*JH ^ TO 0 2 - 4 ’iR’UoTO 




























































0 + 2 e~ -► 0 2 “ 

i*RR Mg 2+ O 2 R r RR s lR. ‘SCT 'oilsiR^P fc»R <PW l OT G*ilG’t ^5|RR^ 1W5|t»T 

Wt 9 !^ 'aikR^ OTM I C*R*T: MgO tiR 5 ^ ®(kR<P C*JMI 




tfear 5,07: TflWrtNUr i 

NaH Na *l?RfI ^C®R#T *tH "TO RRp* 9 B1 3 T ^ ' s rc®T ^®R#T Ruh ^1#T "TO 
RRPR ’‘if&TO 8^ «t^T TO Na + 4 ’if^s ^ 4RS H W 1 ! $ $W*JH 

skM to R%r 9 iit 5 r ^"rot R^ «ib^ TO^spifte *i4t*R 4 il^ j **w 2fi>^t®R#T 
9 !^ 3 t tot h <i) < lR c ^o ^ i ^g^R ^w?r toi 'qkR<p 9 tR© ^r i 

Na -► Na + + e 

H + e -►H 

CaO Ca 2ft tyndH «JM TO 1^1 ’em 4<f 'TO $W+]H 

TO W*fK W*R -*t%TO 8ft «t^T TO Ca 2+ C5 *JTI 

Ca -► Ca 2+ + 2e~ 

0 ’RsifJ C 3 !^ 2ft $.g°i<pS' 1 TO - RRpil 9 Ut 3 T »4R 'W $g°i<pIH Ruh Wf 'TO 
W*R *t%TO 8 ft ^R#T 9 tfo TO O 2 «fl < # e t^» ^ 

0 + 2e~ -► O 2 " 

Ca 2+ <4R? O 2 <flR ’STC^tT ®ll?lR<P 9 ift® ^ I 

ftTO?T 'Bik’sM *l<riWlHl <psg«i (THt RR <R, ^ «fT§ 

RRt sR^f <pw R^II^G 1 ! ^»j|uk*i 'G 'ouhlfiG*i ’IR^ R?T l ^ <PJ|i3|?ii 'Q 

'auHRl 9 R 5W fC^‘ <Pkl<p|R '®ll<l'«f ^G?l '0|lilR < P RR*? ta>R <PG5| I «G¥|^I, *RR RRf®R 1^2 
^C*R *flv5R (RRPTSR ^ 16 'G 17 *M SjpR^RtvsR RRR't'© 'oikR < q> 


* 03 >& 















































frsfa <PW I 2k'©J<pfi> ^ff fff^ <ljfc><g»l SffCff 5 I CWT 4'TO 13 ^Tff? S[C*tff Al wHfc 

1 'Q 2 ^Rff Sp*lff CffM *ff ^Qlft RfffS fc©fff 'TO I ^5RJ Cfft*R^ vsICKl 

*i&*©m mro (rRt^ctosH w toi<t tor to $ctojH rt w tot ai^sr 
<7F*rra rt i wr to qmFto tots Mr to rt i TOfro wi Rsir fcffjjfro to^to 
tocr rt£ tot <s wi <$$ *tH*n# rr i 

5.11 *w<il'st) (Covalent Bonds) 

ctoit ^©t*jcff cstwc^i ct, 4R# rr©r *trot« t£ i^ to©r *irot ffiRtoPw* rector 
rrr Rffg to rtotr r%tor $m*JH to©r rrri^r rtoir *i&*©cr toito to 
<pjIi>I*r' s '©uhl*ii 'srT s oc 5 f '©il*il*i < p R'Rw?) ^R> <kr Ifo*<5> 1 jfi> toRsr RrrRr 
toj «iTOft<i> ^ ^s tor cRfi> #ro rScr? top crto RRRtp c*m 
^c«i<p5*i TOT rT TOt TO rrst rr rcr '©kis itorrto ftsfR to r>1$r to 
R?© “'TO 1 Rl*®CR ^ TOlTO RRRT*! RTO ’t&R "TO 1 CRRR: ^ espial OTOj) 
RTO^ R*lR <l>N<l>lfe. RM RR TOT TOtR TO RITOIto f«H Rfo© TO 

csplQi ^Rtf© < # c t^© RR 1 sfitf TOt #5tCR ^ TO©R csplQi RRRlt (TO ^RCRR RfiR 
TOT £TO TO? 4TRR CsT R^C*tR RH*©CR RtTO TO ^TO§R 1 

CjMflMff $M*Sh fRRJlR TOt: Cl (17) -> Is 2 2s 2 2p 6 3s 2 3p 5 

cl «*rt rtoir r%*©cr Rff©fi> ^ctoIr tor offtRR *t?rot$ rtotr R%*©CRR ^CTOaR 

TOR tf^CR RT RR* StRTO TO'ffSt OTTO I f¥% TO iff TOR StRff St%fft>6 
R^CR iff l ^ ^ <a#ff TOtt TOt^lfl 47?T 2ff^©R# Wffff *t%^©ff CTO lfl» 

to $c*i*JH 4 t?t csfffs^ ^r ^ dr cstffs ^stt *\* w \ c $ 'ffRfm# 

^T^fl'T : TO' 1 i£TO ^R%ff?r ^MI^lRl 'fft C*fff#v TOT 1 (fl'ff WT ^5ff ’IffiffJ 

>ITOlff TO' ®Tff 5 TO ^fK ^%ff TO t£Jff $M*JH IffTO 

^Tff5 ffseff 1 TFsp^ff ^ CSPttTOT ‘ !> fffiff < Jff Rv59>«h’Jc,«il i£TO ^TOR (7TO ^RT TOT C*TO 
TO ^ff WfK TOffTOR TOR ^TtTO I 4 ffTOTff TOTO RTOt# TOT TOTI ^fK 
*jfi> ’t^sff^lff ^HlfiRi^P RvCfftC 5 !^ Rffff ^Rsff^ff '©Iw^ RffC*fff 

Rf ^fffffw) TOf^ R(.®i<p5*1(.<p R^ffTO: 'TO' TO GStffSf Mff' ffseff i ^ TO 

CSFffsr ^C«1 <pS*T TOIt C*tTO^ ■sffTO Cff TOT *fos ^TO >RCffl^l TOT TOT i CT 

CfflCff RTOff# TOT TO ^TO RTOff# CffRt TOTI 2ff^ RTOff# TOR # ^W4jjH 


, ^rm- w-^oir (SPt 



































































































ircnrc 


*>br 


i jm<iisr) (-) ■sitwr 

^ (•) 1w» Rt ^r (x) fN* ^i?t sm wr ^r i 

gsrf^r ^ otf^r *Rral3 R^H i ostf^r ^ W cl 2 i wr* ^ 

^RslGT »i CW: *ftoi|IWrt (H 2 ), (0 2 ), Hl$(J3lMM (n 2 ), *|MaM* (S 8 ), W* 

(P 4 ), cglf^T (Br 2 ), 'SIIUIlfiiH (l 2 ), Gflf^T (F 2 ) telft I 

H 2 W: <ftlllll«M VwJH I^T W, H(l) -► Is 1 ! # 

Rl^lGeri <pl?.l<plfe ^5T ^o?r < 1^I’*J5 <iR# $(.®i<p5*i 

ffi%?r w m ’siffot $w*jh wr *tfe*sw 2fl» *far 

‘pw i 4?r <pt®i (h — h) j i a K.<il'^l jjRJ i 

H- + H -► H-H 




{Sin 5.08: si^EjygK.'Sri i 

0 2 vftps W: «lft|»H *firat*flr te^T ft®5PT ftFft, 0(8) -► ls 2 2s 2 2p 4 1 

'qfsiwi Jrqo-H “ll^wi fijlt-isi rc.®i<p5i Ri)h (®^F) WW ^ 




ffc* s.09 : ^mm i 

m ^ ^ qfeieirt ^ ^Wlf| ifl^r ter t^?r w <*rt 
'src®t fom '®r# : r gfi> $g®i<paH i wr «iw« 


























































iftfe 


'SfW (0=0) ’RSTt'J'ljflj'TO' CTtTj ^Rfi> ^C®1<p5 r l C“TClt? 

^bt ^ 2 0 ^) i cw: 


0 + 0 -► 0 = 0 Rt 0 2 

tfjva'jfcj va||i|^j i£]<p^ ^5R|\o^ *R5JP1 m 9 11^'o ^Pj , ®^lt CTtf^R 5 ’ 5 K , 1J ^I^C^ll^l ^FT 

o ! N s Tfsr i (Mm ^ ijwhs 1%^ ^sram ^Rt «lf^o wtf^ ^rrot# 
w cR*fc® *iR i wf: *ti% ^< 3 ^ 0 , 5#w •Nrsrl’i ^ l lft*'®cm <*R 5 fi> 

TO SfcsRS 4feCU|IC«M *fera1®t?r <iR# TO ^W4JjWU ^lW CUfiT TOI 

(0-H) 'sitWf *n% ^ i 




fsw 5.10: TjtS (0-H) *TOl# "3RFR ’SJTWI W-tP® W^t# ^ I 

h 2 o 'oi fc j,(.« o <wjjr 2 c^st ^rs^t ^pfk 4 fi> ^cpr^ c^lwt ^ft ’t^r <pwR 1 

M^FT ^r ^ PRfi> ^?R#T W ^Rffs TO iTO^lT C^Rt 

wlftc'© etht's *tR}Ri 

0 «i ?roi# 4<r? 'sirFw fef sffr <rM *far ^?tq Na *fipdt ?roi# 

C*fR 9 I^ S T 4M •ft I Na ^R ' 3 T S R '3|RI*14 S CftM ft&ft <K3 I ^Rft I^C^IC<I 4«il ' 5 Jt?T l 0 

*FRf i CTOt CftM (TO* 2fi> ^R#T aRft TOM3 $ CftfesR TO *Mm W fcsfft 'TO 

*ftftR ctot TO 2 f& ^w4jH c*rr to^q <Jr Mm TO w<*\\§\ w bsf* 
<IR 0 S ftftft i Na ft^ftft ^R ^PR t^R#T WM "TO C4lWl (Mm ^IftR ^It1lt^4 ftRft M?f 
TO 1 Na t CTOT CftfaR TO§ §M4JH C*RR TO »1»l«l'flfl W fcgfft TO 
Rl 


»R«I$I wrfftW (Mm mM ^tjC4 0?FH: N 2 , 0 2 , Cl 2 , Br 2 , I 2 ) ^TOlf ^ <iR? 
A ^FRRt# ^hRPI^ ^RWt# OTK ^lt ^lt ^ (CWT: CH 4 , C0 2 , HCl, NH 3 ^sJtft)l 
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W >|V|WI^1 ^ ^T*Rt3!T « 9U1%I W«IR «tt^ i CWT: C0 2 , NH 3 , 0 2 , 

N 2 , Cl 2 R'sjlPt i ^[RR Wj ■*qMR<p ^st*Rlsit 'Q '5tl*t ^«T , WtH R^I'Sr i 

CWT: H 2 0 (^TTf%), CaHsOH (^ItRT) R'sjlPt W«ini «tt^, CWT: 

(C 10 H 8 ), >ll«WR (S 8 ), «llUllf^H (I 2 ) ^s#f i # wni PR^R# ^ 

vsltns 'STCStf '^RSRS'R ^T '0|l<p4®t ^«T Rw '0|l<p4®t <1«1<.<P$. 'ojl’*N'Q?I1®R '0|l < ?4*f 

RRI RRRt# RttR <4^ ^T 'sJI’&R'QRRR 'S|R , & C R RRM ^ RtR 5 ! 

^ 4R?R?F 9ftm RRffs RRRJ *t1%R smw\ m I Wf 4RR « ^ISMI'S* ^5RR^ 

RR ^ i ^siRR *lJt% RRCRt# ^<3R RJRJ (PPR: C0 2 , NH 3 , 0 2 R'sjlPt) 'aj|«R'SRl®R 
R®f <R^ R*RRt KR, RtR RtR?} <4RT <4RR> ^*t %RtR ’U1%r ^(R^RIR RfcR I 

5.12 wimPi* « wnlt CTtm frPrt>j 

(Characteristics of Ionic and Covalent Bonds) 

(a) 7 H*iH* 'Q (Melting Point and Boiling Point) 

cr cto wi rtcr cr^ crHcr «n«PR» ctW rrt rr 4R* cr cto r*icri$ w 

RTtR CT^ CRNtR WRl^l CRMRRlRRi Rlftlfa* CRftRR %Rt«F « ’ffrfl'sp STCRR c#i RR 

>rcri$ crIcrr *hri«f « ^irPh> ctW ww rjr rri fa* <r*r? 4fi> 
? s ( Fm $ r% ^rPr> cto rrirff « rhrr* rirr Rtw i ^ ritrrrr rr^icrr rkr 

‘jy'sItR RIc<p i v siRPi < p CRfcR RR\RJ RRtRR> 'Q RHI'rr* 'SffRR *RHcrr < pI^I<pIR. 
CRW l3Rltaj^5tR RtR <RR>fi> **pR><P ftsfR RRR I 4C® 'sldR ^sg'Jflctfw 

R*T 'oic r i<p CRpf RR i «P(.®1 ^wrcr* RTRcrr <M^ CRCT 5 *jw RfRCR Pit's Rt RPiwi t«p®ic's 

<Rf% m ■*!% ^?r i « ^Uhi«* to «Pr ^r i vrt 

^RRt# '5TC*IJ ^t s ^g^t e lfw 'silW't ^T '»)l'®h'9Tn®Pf RWt 

w «ttw i cto 'eii^jwNR^ ^itwt ^ i « 4R?rc?p 

^fRRj m 2RR ifRIt C«t^ ^ ^ i «RTO « 

^ i C^rat 'SllilPi^ CTM NaCl «*RT ‘^mus CuS0 4 , NaN0 3 , KCl, 

CaCl 2 ^5Ttf^ ^®T9 9m (R^l ctM %?RR I^Sf, 

r’pr ^^5 ’tmi ^Unitwd cw riH flw 

«l|i|k,^ ^ 9 tf^5 <#T ^ ^mi ■ i lf^5^ OT*t^5 *HCT 'flllilR^ (^R 
5 t®Rt^ VQ ^vnnl^l ctK (RR5 C#t l 
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(b) (Solubility) 

calami to?r ^»Icm *titsr BiPfB ■®i1?f s rt c i *nft •rt'Q i '®iisil»i<p ctM 

f&m nm *rc*r (Nad) cm w w mi *tto 

*,«!<.?, I C^TM (Na 2 CO 3 .10H 2 O), (CuS0 4 .5H 2 0) ^SRI C^*t <pmi<pB 

'®llill*l<P CTM 1*1 «l ifl^'ok^ ’tfhn <PCfll, vHt'o £|f% WWI CTM *lll*k'© 

"55^ i ^1K cot^rat <i«ic's *Rc3t ot, «il«il*i<p ctK ^ 

^srrafw c^*t cw; Pm»h *nto ^ ^t i ^*fato, w*rt# 

C*fM OTSR: *Ut 9 NllPi*i, ^iRkh c'® B i, g<pmIPi*i t^cpil l*iw v l51 , *i*l *1*^ ^?I^T 

(Ft^lS© *ftW ^5lR i W3t# CTM STfafa't's *ttto fct^'s ^5f ^ft 

«w R>^ j i*ic<i1'^1 ctM v ®iI(.^. (.<i^*i BPi, ^c < pl'3t, '8 uHw*K*i '3’jc s nl ®lll*ic's i 

*ihlak>«M m ^t?T l%f ^ifw^T ^h?t SttST w|l«il*i<P CTK *11%® ^ 

'^lf^3 rs T ^5t £ft?T ■*1 < P®1 ^c^leFl CTK *1 life's "^T *Tt I 

*TOCTl# CTM ’life 'S^fS ^ ^T—W 
ft* »i»i«i'® <?(K ■'life m <pm 

#1? <£ra efhc'® ^ £NW *trf^ m*{ ? t^ i T 
c^rarsfM, <#r ®wfl>*raCTi# 
ctK ’ttf^ «iDiobh *iw 

ijfi> o^uiIobm <WJ $w«4H crnow 'sitwr 
^iwt# qtwi ft®? *fipii®t 

W5I^ ^Q?im 

*nfar ®r$r w*ri# ^®qto $o*h»)H ^ 

«iftieftM<i ^wij < i%it c r w ^mi <?i ^«r 
»aift|«H ^ c ttw ^ff*B « ^tftlcert 

«i ^Rtw £fT^» i ^Nk *n% 

^ejps TS|t?p|^ ^ ^T?Pl^ ^ e ltW 

i wi « , ir c nw ^wh® rtw?r wtH <?rM i 

^5^ *ttf^ <£i^# c’lm >iviwi^ otM ^ stw ^piw ^ c*im I 
w^nft c^twt •Rr*iT?t to 

^vsic^ ^ *ropr ^Rt ^r i +6 (sim c®5^r)« -8 (sfi^rm c®^r) to 

Tf«n^ *Htw ^t*iK «sro ^rtto ^ e ftw ^t«rt^ 


6-. .6- 
0‘ 

X x, 

H H 

6 + 6 + 

IS® 5 . 11 : +5 « -S 
*piw <iH? ^n?H^ '(f e ttw 
«tki*iw wNItnl i 























































































*PTfeR 


ctM ctw <!> fe ®r*tflpm?r *Htw alt 5 ® «niiiP4 c^t?r 

,, NI'3|<P art 5 ®?! 'ouhlil*1t < P '3|h > <) c t I ‘il^'olw ^ , *H'?1<P 2ft 5 ® '«>llilPl<P CTffat? 

*H'sj<p all 5 ®?t ^j|b|^^c<p , «ilW e t <pm i iR ^rtW®! 'srK ’^n*l s r 'oil*iFi < p OTtc?? '®uM*i r i 
'S <wli>1iiGi* ’SfWt? ?«T <3rt?> C^f*l ?? 'outlie 'Q <wlSl*M *l? w l? CSfCT» RIS^si 
?c?r *rtft? wj 1w ^RwRJvo i wM *#tc® ^5%f® ?? i 

NaCl 'filUlFto ctM ®R NaCl H 2 0 C® ®%jj® ^JT i fiNlsw (CH 3 OH) C*tMI? 

CTH ®R CH 3 OH C*rt®Tt?T StW H 2 0 C® ?? I (CH 4 ) «(lilPw CTt’t'S iW 

CH 4 C*IMI? dfM'e *Rt, <plceR CH 4 *rtf?C® 5?% ?? ?t 1 

vRto, wi cto nm^ ®iiiiPi4 CTtm wr st?tw « *wtw an 5 ® site® ?r 1 
®R *n% «r$sr *hiw « ^ c rtw arte®? ^wt# wtwr «d#t ?r 1?wf 
^d» ?ti wnt c?Mfi> *#ft® ®irr ®iwc? coi»t ?m ?t ®«fte wit Nfl» 

of|%® ?? ?T I 

®c? 1%^ 1%^ ctI? ®rt?f*t?> *Htw ^ ®rtsf*ft> *Htw art 5 ® 

m ®$K c*n*nHfr c*f?t ^rr?r 1 c*h*i: ^ih®i (c 2 h 5 oh) c p rt®ri?r ^?h®i *nPit® 

(c) R'JJ'n HGHIR'bI (Electrical Conductivity): 

<«Rsfl» ft«»lM ^ W|^ (NaCl) WT <fl?* 

isjifl (£i^f& f<i<piw TbPi-si 5?*t ?t'G 1 <s?1? ^®?r 

^w^cfiivb 1w # srw^5 w fawr 
MWlWl *lt®? W ¥SW ^fa® 
otw fc*itar ?itWt ^ ?t* ^ w ?®^t *ff 

^wll <*RT s ’i? *hc<i’*)‘ c f <P«il I OT*I^T? ci^lw CT 

^ WKfa wt^ «A's fe% 

NaCl <*RT Wf 1^ ^ 1%^ 

fS% wf <#wr w ^ i 4 esiw 

c®mr ws *tt?rc<r <?j, ®ntiPi^ «h 
^^1 9 lR^»T l® 5 ^ ^T5R?ft# CTt^f ^t% 

iq^tH *lf?fa3*T <Pt5i *Tf I 4?T ^RT 5 ! ^1? 



ffef 5 . 12 : ^Wt(NaCl) ^ 
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*tm^i *iR<^m*i ^j stznfoH ffim *ntw 
^t ’INN^ 'Oiliii i ^tr "wHa (NaCl) ®t»lR awrt *Rf^I? r ^Tl?R Rt^tq Na + 'Q 1 *IMI'H^ '°il«i'i 

Rc*n?r clf^rc *lfiN^=? ^ i 

(?TC^S *F% TOT 'aiUlR^ ‘f 5 TTCFP « WF RFTW TO 

^IcsR 'oiliiR"? CTM 'Sf%r Rijft *iR«^i i 

^taRw 9 <s?%i 2RC®t W*n#t cqMR'aft \'tt( e \ W*lt# otN Rfe*i 

^TRFT fcaft^TtI ^^C®t^STfeR'=Tf ^flWf *|R<rm <p^c^ < tl?[^^l 

CaCla^'f Ca 2+ « Ch «ltCT I HCl W=t H + « Cl W ( ^ fajTC *lfiN^T 

^c?r i $jt<pis? (c 6 h 12 o 6 ) ^itth T$ma ^ ^t, <pit®R ^c<pi«r *iR<i^i 

<PW »Tf I 



ii%r^nsf 



5 . 13 : wf«fe% {.^>81 h 


C^rt^f ’1^*1 (Formation of Crystals) 


*?®r Tjfi* R*?!* «rto i R<pIm ^It^tr 
Wt (NaCl) « R*lM ^iftpSl Wf 

(c 12 h 22 o i:i ) ^ i ^ w *nft cm 

■^t i T5F*t fef <i'»5u W ffcft 

£t3)'$>'a I (£Rt? filcvsj^l^ ^Ft?' 
’STRNtPT ^5T <?«1<P Rtui 

C^l i ^5t?M?‘ CFfCSlt ^ ^«|?r 

wt ^ t&for 1<**BM ^t c^ifr 
^t*rfa e t'» 'aitoBw 9 CTt’t c<p«iH «il-<pk<i sitc^ i 
vfilffiw, R 9 ^ R 9 ^ a wwl'5l ctH PT5R BR 
wnl>i M?r ^©w, c#t? ^rsiwt# <sfft 
fcoR'^'^TTl 

V_ ) 
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5.13 (Metallic Bonds) 

csi^rat w « w h’piot fi*s#s otftsi c^mr <h 
*IE§ HfUt^r HOT 'SlUlfa* W «W # ^r*im 9 i3Ht*(?r HOT HHOT# 

H’HH *tfos I f^g *)^5H 9 t?IHt®t '®ltl« HOT OTH’HH ’tf^s ^?T CHlMOT 

*rt^5H H*HH HOTI W*fK iiR* H© Hl^ HOT 9 t^Ht®|H^ OT HftJCH ^ HtOT ^otOT^ 

*IF©H H*HH HE®T I C5lHHt 1 ®M?r (^*it?T) "^sR, CHl^lH CHtMH) fcof?T Hsffij, Hi t%OT «thHI* 

%T, ^>Ut^HfH?lW fcaft CHtttH «HWlH ^©J# 4HOTT HOT <41*$ *ft^ 

®mOT ’faHt'J ^WiHcsm HtOT ^**1C*13 Ht*PCH HtOT i 


HWt%T $M4da«i ^IHNtW %H 



f&H 5 . 14 : *ll' 9 ^ i 


£f?t ^(.°il *ll v o<l H**H ^) v »lw ^?I? Sjt'sjs* ■ll® J 'ow 

HlHftrtW lfi>, 2f& 1%OT 3fi> ^»R#T «*ltOT ^ 4W* ^5|t<FliT i£R5^ *ftlHl^r 

C5E?T H® qm *t?IHt*lH HHClH zlF® f^'5Q 5 illc j l<l V3 ll < P < ) < t , oic*n 1 

H*H HH 1 <Pt*l Ht^OT ‘'’faHt^H^ '©Is HHClH 1 *l%^E?Rr Ht i£)<p|f^5’ ^sr^HOT '©jM 
mm ^mn?r *lfl*H5 i <RtW ^IHHOT ’WrfW (Atomic core) HHt ^1 



«ltOTl *JF©H 

l uftqHOTT 

(Delocalized Electron) <K.«11 ^ OTlOT 

’tsHt^^ftor «itOTHt ^ot hot* h*^ qm 'aiiuw^i $w*iH H5* Hi? I 
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?®1T OT® *ltC? TOE? ^IRTOfW TO? 'a||*i 1 ’jc 8 'll *«pfi>t<ps TOES ^Rl)'^o'o|(.<l 

J lI«sr'o ?tW i *)|\s^ ^pf&c^y ijwl TO>? ®ili|(, r i*l ' S T*W < 1'®1 ^lc*i ??? *pP*M^Vi ^CfR 5 ^? 
toto to to $w*1Kh<i stf^ter to? toR Rq? ^iiwt «n+ffo ?? i 
<fl ?ro to? tor iaf^ toi? cro ffim to *itc? ?t 1 «qfl»$ ^t® Km ?ro? 
TOti TO^ to TO?«t%r ^ $wq»JH*iwR TO «*ro *ll?wsi ^rj ?tft 1 ^?pr 
TOi^ *w*i)?i, TO*i^®l TO? 'Ssfe? ^®jlft SRTOH^T <iR $ > <.<n<p5<.*ui ^Isc.-R ?tl> $TO I 

«lfiHlf^st: 

rto to$ y®®lw ScwJH^pnt 1?^ *lft??jFi? 

TO# TO TO* I <£R# TO? TO? ^ glTO? TO ?#t% *HtTO (+) « TOW (-) 
gfl 5 ® <q»*c«i ^HtW 2TO C?C® «FTtW 8I1W fTO £l?tR® TO I ?NR 

fflf 811 ®® CTO WTO SllE'TO fTO I^R. gRlf^s TOI TOI^N $CTOJH ?t TOC? 
*fl^TOj1^3^ £Rlt|® TOt *TTi 



f&? 5 . 15 : *tf|^TO? C#t? 


ql^f TO*lRHfRj» 1 : 

®Jt?t?, TO ?© TO? *ltC®? TO £ll*®C<P $*l? CTO \B*P® ^TO <7fTO *1tC? TO? 
8fl®®fi> c?*t ®l®l®ll® TO? to~ ^ <pwc?. 1 to TO^I ®t*t *tf??1fTOT v 3 aM? tot i 
TO ?TO c t'e TOl'fii? $CTO§H I TO sITO? TO TO TOH%f ^CtoSH’JN' W 
to to* TO? ’ifro? cro to iw *w<wW« ®rfro TOTO1? sn®® cro m 
TOITOlo aftc 5 ®? *?hl*®ft® ?? 1 in? 'tot ^l^c® <ar?y all 1 ®' c?c® TO? site 5 ® ®lcTO 
*llTO^ 1 


^sft ^-58, ipm- W-ioTT GS|f? 






























































Hitem 'aimPi* «wqi^ riw *ihi«4^h 



*H*tT «R*t, ^j?r, ^OWt®R ^M^IdI CTM 'aiHM'elw 1^ % fa<pl«i 

?fw <11% tot «IWMW ft*lt« I «tp*1t *1%® 

^FTt ^5TR%» CTM^srt? OT’JjFlt ’life ^ft ^Tt C^lt^TtC® 

CTH I <5'5t^ ^5RJ C<iH’JC5llW'6 *1 life's 'sltns mail's!* ^11% 

w*rt# «a ^r^t^mn 





«$R4ibfi 

1. (71 ^1?' "SltWr ^ *ltCT ^5tCT> ^®T? 

(^) ^PRsI 5 ? «lhl« (*l) ^HN^pvsl 
(«t) shl*iPi<* (*T) 'ojHv!9l<i'a«H'»i ^®T 

2. Pi too WH otM& ’IWpIc'i 2ir^>fT> Pmti<i RG'n^'i R*ul j i '®i«ri n»w/ 

(^) KF (*f) CaS 

(<t) MgO (*T) NaCl 


































shliiR<p ?*?? 




to? cilHflMH ?*tal? ^IIWIW 3 « 4 ^ SfcSj? to ^3: 




3. D TSR*'® ctol? CTl? c<iN^11i> ’SPW? 

(*) 2 (?) 3 

(?) 4 (?) 6 

4. B CTfafi>: 

(i) ^ *)*K.*l*l ?*?? ?&? 

(ii) A ?t? 

(iii) D <4? ?tC? ^ ?£? ?lf*(G's Ja^l^v® ?? 

to? c*lwlfl> ?t$^? 

(^) i « ii (?) ii'S iii 

(?) i 'Q iii (?) i, ii * iii 

5. to? C^S 'aulflplPlfll? »lMwd>*l ^?^s? 

(^) ai 2 (so 4 ) 3 (?) a1so 4 

(?) Al(S0 4 ) 3 (?) Al 2 S0 4 

6. ?sjt?to? *l*|ft* (CaO) C?M? 

(^) (?) *rt?to 

(?) qte? (?) c?H? 

7. c^l? c?t?fi> ;g?£? 1 ?^ ?f*mi ?»c? ?t? 

(^) NaCl (?) CaCl 2 

(?) HCl (?) C 6 H 12 0 6 ($W1®0 




















iotr 



sTsj 


1 . 




x«y sritft^snsf; c^tertcto* srifa to] 
fa) tomi«[) w W? 

fa) Na 4^? Na + ^l-sjc-i-sq «ik)wn fasH ffNt ^ CTR? 
fa) vB$Ht<w YX cte TOtTO W fihWH? ^TOl i 
fa) x qmfi* « tosh# tor *rror ctK *tfcr y ^tr?rr tottii# w «t^r 
«rf- ^wi i 

2. %TO v5<n)H<pl» *(C?t ^ sM^b>lta ^5 to I 
(a) CH 4 (b) NaCl (c) CCI 4 (d) CH 3 OH 

fa) ^TPlt^t ^I y 

(<•0 *nfr c*iMfr ctK <sr? i 

fa) to^tc^r ctH w«ih ^c?r ^jfajt "^csit 1 

fa) to*tW?T (b) faMfr <#fc® 4»3)'y© ^TQ (c) TO ■Jit, % 8 fa®r 

























(Mm « ?mi?to *mt 

(Concept of Mole and Chemical Counting) 



*»n«w ^fno # *?pw tow *N% to towi ^ ?t tow ^ 

•itowtowi Wtftt *t?to «n?*^i?to? «to wis ?*?i? *Nfc? ?i? tto® 

tow ««r< wicft ’to? ’itow to?? *Nto ?i? #itws tow i *itow 

tosW ’Nice's RR>q R^ih-R^M ^»«it ?? i i*r?? R^ih-R^l*^ <in>wi W?t 

?®tt ?? i ?w?to *wi? ctot wt< m ’iflww?R csn? >^i?^8tto?s?r??i 
^*ctw c'5tsi?t csrt®r ^t, cm tor to?-tot*t ?*?r ??, csrf^r? to?-tot*t 

C?CT» "#to WHafl? 1??l? ?»?t ?? i Rwj[(.«il erhc'a «tt?j? i 






























4 ^sramr 


• wlc®!* «<m1s fc»iH ^sc'b *tt??i 

• ftft'RJ Tpwtm ij'H st 5 ^® ^303 *11^ i 

• 'o^j<3 frm «mi« ^ cto i ^wst 

*it^i 


• ' fc |\a<p<i 1 Tfs^ <u<^|* ^pr RSZ^© «RNf^> RSK^o «p«w» < 11 ?? i 

• CTl®r « £l#F »«»'® * CTtofit ^BT *1^*1 

<£R^ ^pj'sf ftMR <P*0S *fR^ l 

• *M*FH» RfaRF Wltf C^ Rfr*l4 ti fc**HOT?T wlfefe* ’ItfilW 

wot *Rt*fR TO® *n?R I 

• i[es? c$*p[ *nt^r -I'o^i <if^iH R*fa <mo 9 *tR?i 

• m J ^H3j?T $l®ll*lFw <5^1 a 1'*P^ ^ I 




































CslTCrRT « «l>lUlFw> « 




6.1 CS|H (Mole) 

CTM '55®ff i 'SIW RC3t, 

12f& 0 2 = 1 WI 0 2 
100fi> 0 2 = 1 *t®R 0 2 
iooofi> 0 2 = 1 0 2 

C®*lft 6.02 x 10 23 f& 0 2 = 1 <RM 0 2 

1 <RM ‘ p 1^lt < 3C0 6.023 X 10 23 fi> *RR*I l 
1 (RlR R<JC® 6.023 X 10 23 fi> R<3[ I 
1 cm RtTO 6.023 x 10 23 fi> RftR «TO l 

r® 4 r, 6.023 x io 23 TOifi> *m\% ri ritr ^®#r w cro$ <imR <rt ^ 
TObllSw 'oulc'ok’lc^k R°*&t ^«Tt ^ i 

wk«il >5?' OT ’tf^RtC'R ’5TC t P 6.023 x 10 23 fi> *Rsrt$, R$ R RR*T C*l^ *tfR5lMC^ 
*RfC*fr cm ^®Tt i CWT: 12 SIR C 4R "SIW 6.023 x 10 23 fi> C *13^1$ «TO i 

R®<*R 12 SIR C = 1 cm C *I<RT$ i 

RRR, 18 SIR H 2 0 4R TO 6.023 x 10 23 fi> H 2 0 R^t «TO l 

r®<*r is sir h 2 o = i cm H 2 0 

*RttfR (*I?RT 3 R CTO) ’M e tfw ®R R«Rt (R^ CTO) RHfw ®TO SJR 
i£RSW £|RH <PS(.«1 CT ^if^RR *ff'Q?Tt RR ®tC® if *RtC*fa ■if® CTR ®«Tt I 

R^pT '©iHR^ Rif m<i RUtR ’'IrR*: 

C®tCR R^C® ftWT R®R »W#F ®R WR ®?JC*T * 5 f R^sT RMfi® ®R R'QTIt 

RtTT l 

CWT: Cl 2 R^C® Cl ’RRfJ RlC^ 2fi> I 

R®4R, Cl 2 rHR<P ®R = 2 x Cl ^ *NVMR4> ®R = 2 x 35.5 = 71 
<flR <RM Cl 2 = 71 g Cl 2 

NaCl R^C® Na *t?RR RtC^. lfi> Cl ’RsiR RtC^ lfi> 
































a* 


^5Ta<iR, NaCl tflffi = Na ^ W + Cl 4T *IH»lMR4 W 

= 23 + 35.5 = 58.5 
<£& C=(l®r NaCl = 58.5 g NaCl 


CuS0 4 5H 2 0 C5 Cu ^Ic?. lf&, S ' a llc^. lf&, 0 'ailw, 9fi> tiffiv H 10fi> 

CuS0 4 5H 2 0 tfRT ^MR4» «? = 1 x Cu ^ <W e tf^ «?+lxS^ 
•IliWMfi* + 9x 0 ^ «^ + 10 x H ^ *IH*lMR* W 

= 1 x 63.5 + 1x 32 + 9x 16 + 10 x1 
= 249.5 

csrt®r CuS 0 4 5H 2 0 = 249.5 g CuS0 4 .5H 2 0 



*PPDt: lfi> H 2 0 ^?T W? 

WtH: Wtft, 1 CSIK H 2 0 = 18g H 2 0 = 6.023 X 10 23 fi> h 2 o ^ 

6.02 x 10 23 fi> H 2 0 '»? = 18g 

lfl» H 2 0 wf = - 02 3° lo23 g = 2.99 X 10~ 23 g 


WOt: lg H 2 S0 4 til <P'a’J[(.«il H 2 S0 4 'Sft^ltC^? 

W*^: 'aiNsI Wtf^, 1 CSlK H 2 S0 4 = 98g H 2 S0 4 = 6.023 x 10 23 fi> H 2 S0 4 ^t 

4^, 98g H 2 S0 4 = 6.023 x 10 23 f& H 2 S0 4 ^ 

lg H 2 S0 4 = 6023x1023 t6 H 2 S0 4 ^ = 6.14 X 10 21 t& H 2 S0 4 ^ 

98 

wot: 5 «jm h 2 0 til w cm h 2 o Rwihv 

1 CTK H 2 0 = 18 fiftsf H 2 0 
4^, 18g H 2 0 = 1 C5Tt®T h 2 o 
lg h 2 o = ^ cm h 2 o 

1 V C 

5g H 2 0 = — cm H 2 0 = 0.277 CTM H 2 0 

18 

faw '*C*\: lg H 2 S0 4 til W^Tt H, S <iTO 0 ^lt^? 

^ -■> 
























csmm «4i*HiiPw> 




6.1.1 

i cm »m% w to »£f cm\$ ^ i o° 

^smtsjt ^ i ^s\m mc$ wf ^©misii« w ^r ^n*K w^mrat « m ^t 

■>f?CWt ^P*f ^t 2ftH 'SR^It ^t ^ l 2N1*t 1 CTt®T «ll*l'®'1 ^ 22.4 Pitt*1 

^ n = CSJH 
w = sim tir^» w, 

V = Pltl? i*ITO> «ll«'S1, 

N = ^ ^*&T ^ 

M = '3|MI<i<p W '»Kc»i Pint's *tl1%: 




lTOt 

n 


w 

n = — 
M 


n = 


22.4 

N 


6.023 x 10 23 


® 


wot: 'Sflppf '5t«wsit 'Q ‘Btc't i Pitta co 2 ’Otc^r ^®tt ^ 3 . «ltw? 


*wN«i: '°lN<ll Wtft, 1 cm C0 2 = 44g C0 2 = 6.023 x 10 23 ft C0 2 = 1 ®rt E T*f ^IWait 'Q 

'5tC‘ 9 t 22.4 Pitta C0 2 *m 

^rM"wnait « to*t, 22.4 Pitta co 2 ^ = 6.023 x 10 23 It m 
1 Pitta C0 2 «BIPT TO = = 2.69 x 10 22 ft Wj 


r s 

^tat: 8tS|M ^Sf^ttTf 5 Pitt? - CH 4 *|jtOT ^ift H Wl1*t ^tl^? 

___i 


^RPOt: 5 CTM C 0 2 ’ffc’ta Sfata ^Sf^ftn «il«i's»i W? 
*mHH: 4 TO Ctaetal^TO, (taH n = 5 


, *n|<i*r ts'ST-io'sr cajf*f 







































2>i8 

MS ^.cs SfsiM '3)ls'a*1 V = ? 

Wlft n = -^— 

22.4 

^t, 5 = — 

22.4 

V = 5 x 22.4 9$\<S = 112 WJfiT 


f \ 

^C 3 t: SfsrK ' 5 T^lt?I 5 fi> C 0 2 WjS «il*i'»*i w? 

*i . . ■-' - T in- - t -r- -m IM ,.n- , , u,J 


^TsPDt: sm 10 sffsr ^cijglc'st'l 5 Ut^ 5 RT «ils'©'1 <P^>? 

' 3 T s Tt*fl^T: CPf'QTTf TO, ^ w = 10 Sftsr, h 2 4?T 'o|IHR<p wTM = 2 

TOs^r, v = ? 

'oitosl ®tlR, 

w V 
n ~M~ 22 A 
10 _ V 

Y~ 22 A 

% V = 22.4 X 5 = 112 

6.1.2 C5fl®T 

CTH <4^ ^srt c rtw ^TvWC'SS ’ 5 TC i U SGSC^. I M 5 lc*ll '0|HR<p ^f<C<pv© 

sir - ® '*ii t iR4 wire sjtw gi^iffivo <Rrc*r ct *ti's?ir m <?$ *iftviMre <Sf 1 
CSJH 4®ll 1 CT5R: *lll*is vqiHR^s ^TvC<P^s H 2 0 i *llf*is 'oiNR^p ^ 18 I 'oi'atfR, 18 5|l»ire 

1 5jfsj wT *ttft l PM ’lift ^ ^ i til^ltoT re*lt TO whre Sttsf 

\5Tf«|f^s ?Rre^ C$lre TO3 'S|G1<P vo^U ’tt'QTIt ^ I 

H 2 0 '0|HR<P ' 5 T\G < P v © CSlre (?I (?I ’IT'QTIt m Ru> Sg3I , *I 4*31 I 

1. H 2 0 4<T ^ 

2. 1 ^Kre^s H 2 0 

3. 1 C5JM *llf% 4?T *f?re^o H 2 0 

4. 1 H 2 0 4 2fi> ^Walcsri 9 t^51t < l i£R* lf& «lft|C®M I 

5. 1 C5Tt«T H 2 0 ^$£5 2 CSTH H *fa5lT < 3[ 'Q 1 C^TH 0 I 






































6. 1 C5H®TH 2 0^po H *R*lR?' i 53' 1X2 = 1 g <4R? 0 16x 1 = 16 g 

1 (RlR H 2 0 2 + 16 = 18 g 

7. 1 C s Tl®r H 2 0 H R^lJt 6.023 X 10 23 X 2 = 1.20 X 10 24 1^, 0 *ftPH«pr 

6.023 X 10 23 X 1 = 6.023 X 10 23 fi>, <4R? H 2 0 R?*ltf = 6.023 X 10 23 fi> I 

6 . 1.3 cahta 

*Rt 3|R wlwl «hw» i£Rsf& ^ ^5jt^ i RPrS *mm l f*ri*R (Sj-qcH-si 'src*CT 

3# <4R <RM «|tc^ if <RMR Wf ^TRt <4^ CTHt? WT^TT^ i 

1 PiSln irfw 2 CSflR RR <s»?l^'© if *Et<iHc<p 2 CTMR Wf ^Rt ^?f I 

4jh^>, 3R 'S Ml<JfR c^iH5 wN!c*il<i ’stmj <4R^ Snk<M fff'Snt RRa i <4R 5 fi> 

gftW 2ft?T Rt'S i <R^ <#Tffa ^ilWHi *lPN 6 1 *IRR *R*t to <4R»1 t> R5R t^rEST 

CspfhQ l (JNt &R <#^5 "R't %“! ^5|R *R e f ffNfRfc^Ri <£|^»Ref 

f^R (£|^ wf I *£|^ t^£fl«f *llf^> ^RT ^ RtW t*R? ■nHw RRf ^r RRI Wt sRgpo 
rrRrto Rift, <4ftvs, 'oohwK»i ^jlln RRt w*f wr ■9i’9^l5i <psi ^rt?r i ^^otw^srl^t 
4jh<p Rc^iw < u < i^,l'5) <p^<i i J?h<p RHm ^*<^*1 CT «5R*t t'oR "3R 

RR®t R£R I 

Wf = + 

CSTsrat « Riri$ RR Wf <4R? % wt 
^IRCRt *|»1 W I 'gPi Rfif tsj^li> jflc-'l 250 

PlPlPliiH RtPR R£*G 10 sm *M$ RR«f 
'»kt«i 4Rf5 ifPf Rft «>ilw < ?n> 

jltpr 250 PiPiPiBH riPr is sir *irr 
■ wH PHI'S '©Rcfi'S i4|^»n» (I'oR i <41^ 

Tjfi> R^efa i£Rsf^ Wt *4R1 RRfi» Rtl? 

<5<R I OT 3RC*t , «fHR R^t ^R Wtfi> 

Wf ^ (31 ^11^ ®R*t <Sf*t <?$ Wtl& % Wf I gflW 250 mL 

i£|^ SftC^ 200 mL ^ Cs^^lt I lOg «R*t CSHM ^C«IC^ I 

ifH 5 ? C^R < 1t0SR Wtfi> "R ^ C^R <i1C2R Wf «tR? (31 «ttC3f 

c#t ^R (R ^itcar *11^ ’tRR c l^r crffi % wt i a uMwi5Rc'» <4^ RPP5 






W w 


f53f 6.01: wt ^ , tia wt 











































Ws 




BlBRB TOT BfBBM 5? f^s B^BR ^stR ^ Wt BR iW 4B*fi> RfaS 
BfBBH <S9I<1C<P51 BRJ G<ll*1 ^tfBBM BB Riel'S ^SG®! 'slw BlU *S9 < 1 e t <1C®1 I 'OllBG®! BMG^ BRJ 
<J 1 's£*£ Rt*t <P<1C«1 R^ BB*f e^[ BR ^SflB ^'SJflf BBt^f RtB <MG«1 BB®t ’ft? BR ^stB 

RtRt Fm r$i ^fk bibw>b bri ^Misfw b*b bIbbw bb «nwr ^br r®t ^ wt 

4BS BMR« BRJ ^*Hl5fl<MCB c#t BfBBtR BB BlBR Rft BtU BBB i 

<*ib# ^msTtsinr i fifciB bbrb brj w rm bb b%^ bir* <& bbrb 
t»<hiRlu b«it bb 1 4 B*fi> RRv whbib 1 fools bbrb bri b!b ^ cbr bb b%i^ bir 
w «Jr bbrb rmiIbIS ^1 BfB 1 IbSib bbrb brj 0.5 rm bb B%t*s bir ^sibr ^ 

BB'tR GbIbgbN* BBB BR <3B^ ^ 1 fttor <!9<icH5i BRJ BfB 0.1 Rl«T BB tf^'s BtR 'SR 
<$ BBBR CBfBRlBtB BBB BR (W? UbPiRMH BBRB RMlftlB = 0.11 rIvrMIO BBRB 
RMlfiflJ ^R 0.51 


RMIftfi>B BBB 2 |*$'i><MM: 

«tjI<iwi 3 Rg's RMtB BBB, cvaPiwMo BBB, gbIbgbMs BBB R'sjlft £|^5 BSBfB StRtWBBB i 

fBl%B RHifBfi>B bbb 21^5 bbb 'stxsfs' b^b 1 .inror mv bbw bicb birt 

B'SG'S BRI 2 fB s J'S C's|»||c<P 4^15 Rfirv ' 0 |li|'SG« 1 <l ' 0 |l?l'sR<P $|»| J '<P < 11 ^, 1 $, <P 3 G'S BRI fa's) it's 

r BbIRb t'sR <p<^c's br gbr *MRb fafaRJ bIbbM 'Q'BB <pgb Rw v oiln'sR<p spiw 
cur Re's br 1 '^'slii's 'oii?i'sR<p ifirr ' s rc s u Bifa^l BlfB RtB Bfff%R BuMfas b^b 
Mb ^ri Tm*\$ ^R*ftR ^rnrsR^ ^ ^fW *rt*w ’ftR w 
■5R 1 WHlRn>, ^CR BR?T ^ BR? 1 ®Tt c lfw «R^ 'SJRT 4^ ^t¥ 

'srfR i 


SlTsr t5^RJ = 


whlfiiltf x IRPiRiul-a <h«p(.«p «ilo's«i x «g<i« «iMR^ «« 
1000 


< 4 1 *ltR sjtsf '9 < pg<p BR?' 'SB = w 
BBC'tB RHlfilU = S 
RPlPlUH ^BSR BBRB «IU|V6H = V 
( 5 B? BRB 's|NR<P ^ 5 B = M *JR Rr 

SVM 

w = - 

1000 


CVlHlRlU Bt VMWtol B^S WlJt BBtBlRB ^SRJ BmfB B»Bt RC^s <HR I 


^oiSs> 

























































































wtonn 'Q 






WOt: 250 PlPlPlBH 'ami'oPto 0.2 CSim NaCl W TO^? 

Wlt=t: <?m\ 5TORT V = 250mL, mvft GlMlAlB, s = 0.2 cm$, 

NaCl •W'SlllR* W 23 + 35.5 =58.5 
<rtC8$ 1 PIH NaCl = 58.5 g 

1000 fif®T ^t 1 1®n5fa 0.2 whlGifa 2iuil®f1 58.5 x 0.2 = 11.7 g 

11 7y? >cn 

250 mL Wf = i±L_£^= 2.925 g 

1000 0 

i£R# 250 RPiPiuh «n1*i'oFi<p tot 2.925 stt^r Nad CTffl TOti *ftft 

CTW TO flw m 250 ftPlfflfRT TOTl 0.2 00*11* Wt 

Sl 5 ^® TO^ItWl 

ftTO Wffr: 

w=S 

1000 

. ^ 0.2X250X58.5 ^ 

W = -——- g = 2.925 

1000 0 

<*ratw ^IlC’l-sj ’SJffSt jplw 2.925 «JT5T NaCl %?T *ftft CTH 'TO 250 

RRlPluls "TOtl 'skt®l^, 0.2 wHIs Wt 2(^5 *ltC* I 


WOt: 2 WBT 0.1 OlH* Na 2 C0 3 TOI # *lfiNH Na 2 C0 3 ^TO? 

WMfa: Na 2 C0 3 ‘flT^lt'ifW W = 23x2+12+16x3=106 
4l»& 1 t*fSfa 1 OH^i^t Na 2 C0 3 «W ^tf^W 106 g 

1 0.1 CTMI* W=t Na 2 C0 3 *£T?T ’rf^lt't 10.6 g 

2 ftfet* 0.1 Na 2 C0 3 «*1* *tf^TK 10.6x2 = 21.2 g 

t^4«i W^Tfa: 

SVM 

W =- 

1000 

0.1 X 2000 X 106 g 


w = 


1000 










































<RRR 




W = 21.2 g 

wot: 250 mL B^Ft 20g Na 2 C0 3 sltWT Na 2 C0 3 B^lB WMlftfiJ W? 
WtH: Na 2 C0 3 ^Tt 6 !^ 23x2 + 12 + 16x3 = 106 

11 WV SMH 106 g 

250 mL B^t 1 106x250 = 26.5 g 

250 mL B^Ft 26.5 g Na 2 C0 3 «HWf WMlftfiS ^ 1 CSIMR 
250 mL B^Ft 1 g Na 2 C0 3 Sft^T ^ — CTHR 

26.5 

250 mL B^f 20 g Na 2 C0 3 $ltWT WMlQfi? ^ — = 0.75 CTHR 

26.5 

SVM 

w =- 

1000 

.. SX250X106 

20 = - 

1000 

S =0.75 <?lMR 


wot: 0.75 wmra Na 2 C0 3 B^«m WW 20 Stm Na 2 C0 3 B%^» «ttwt if B^«IB ^llWT 
W fiPlPlSH? 

Witt: WUt ^tt5, S = 0.75 Molar, w = 20 g, M = 23x2 + 12 + 16x3 = 106, V=? 

wtt^tttt, 


w = 


20 


SVM 

1000 

0.75x1^x106 

1000 


.. 1000X20 . 

V = —--= 250 mL 

0.75X106 


WDt: 250 mL B^ttB W 20 g *W< B%^s stlWT «St B^tt OlH iftfii 0.75 

i ^ B^tt BC3B ^ W? 

' 3 T s rt^Tt*T: W3UT w= 20g, V= 250 mL, S= 0.7 Molar, M=? 

^mt^stttt, 













































CSfflFra Hint « 




S7M 

1000 


20 


0.75X250XM 

1000 


1000X20 

0.75X250 


106 


Wfft: #5tw 200 g*iRc*iN*i Na 2 C0 3 Wf fcsf? 

V=200 mL, S= 0.5 Molar, M= 23x2 + 12 + 16x3 = 106 

■ ., K , ,i -tft SVM 0.5X200X106 ^ . 

w=—— =-—-g = 10.6 g 

1000 1000 ° ° 

200 mL *ftM 10.6g Na 2 C0 3 ftC?T ^attfa *tlft CTffl ‘PM 5^1? 'ail«i'©»i 200 mL 
4»*c»R C 5 # OlMM Na 2 C0 3 Wt fcspf I 



<pwl 


( _ _ _ -\ 

100 RPiPiftls 4 SM NaOH aruHs whlRIS W <3? I 

"^tW: 100 PiPiPiIulu 4 $IN HCl «H4C*I* W CTT I 

V___ ) 


6.2 ($t&\ 

(The Percentage Composition of Elements in Compounds) 


C^r «te«fir ioo «ttwf w ctM CTk w «ftsr *nw «2p cetera- 

^Tl tfllC’I'Sl '0|HR‘P csl^» if CTtot RihH «1»M^C^ ■*1'0<mI I 

^fk: 

CTlEtt CTtFf Cto? ^5^?t * — % 

* CTlC®t4 Ww ^ 

fciftoll: HCl ctoH 'Q Cl <£R l^rf? ^Tt 

HCl 'il?' = 1 + 35.5 = 36.5 





































36.5 Sim HCl 4? Tm H = 1 ®fm 

m^4?, i sim hcI 4? 'sfwj h = -±- sim 

36.5 

ixioo 

ioo sim hci 4 ? w h mft* = —— sim = 2.74 urn 

36.5 

H til? •I'sxpsl = 2.7496 


mrnt?, 36.5 sim hci ^ tof cl = 35.5 sim 
\o|\ot£j^ 1 sim hci t£i? ' s rc*tr cl aiit^ = sim 

36.5 

100 sitm w cl = 355x *°° sim = 97.26 sim 

36.5 

'Ql'ot^m, Cl til? *1's^»s| = 97.26% 


'qij'olw <fl? *1#: Cl til?' "I'e<psl = (100 - 2.74)% = 97.26% 





H 2 0 til? H 'Q 0 t£|? ■ j is<jFo I^iR ^wl: 

*rnmt?: i <mm h 2 o w = 2 +16 = is sim 

is sim h 2 o tii? ?i*u h mfts = 2 sim 

i sim h 2 o tii? w h mrcs = ^ stm 

18 

2y<( nn 

ioo sim h 2 o h mfcs = — sim = 11.11 sim 

18 

h 4 ? •1 '®<mi = 11 . 11 % 

0 t£|? M 1^s4?ll = (100 - 11.11)% = 88.89% 


<p<qc°1 “|'®<p4l ?S!^f^? JjcqfSt's ?R ^Pimi *1's^»nl ??^f^? ?t*T (?? <P?ICts Hlfsi I 


Cto? »1V6^<lt = 


QtlWl x x 100 


% 


<31??: H 2 S0 4 CTfc 5 ! H, S t£|?^ O til? -1'©<P'S]I 


H 2 S0 4 <i|? mMfW 'S? = (1x2 + 32x1 + 16x4) = 98 


•s^itc?, h tii? ’inmHw w i, <> t?5ii^? ??*&t 2 

H ii|?*Mmt?q% = 1X2X100 
S til? *fm?NfW «? 32, *limt3? 1, 


98 


% = 2.04% 


<Hce£ s til? -ivaxp-al = 


32X1X100 


% = 32.65% 


98 



























CSflFR Km 'Q UMoR* 




0 ’iwttw «?r 16, <13^ ?R*lJt 4 

?*1C5^ 0 4*T = 16X4X100 o/o = 65.30% 

wot: Al 2 (S 0 4 ) 3 cte 'fi||«jP|R*l>l, qftltfrtpM 1 1 ^lt ^qfc OT^ti 

WlH: Al 2 (S 04) 3 = 27X2 + (32x1 + 16x4) x 3 = 342 

^jprt^atPRr (Al) <£& -ivb^hi *R^f® = 27x2 4 xl0 ° % = 15.78% 

*fl*rafir (s) = 32X3X100 % = 28.07% 

(0) «IRT - 1^«l ^rq% = 16X12X100 % = 56.14% 

* 342 

On) %®r^t 


■TO: NaCl CTtFt Na ^ Cl *SRT«|>® 4 * 4 l ^qt^ C^^ti 

_ 

6.2.1 *t'©*4l ^ '»KC4V» 

« >rm»po<i ^nsr toiww ^rft, ^im<mi«i w 

4^R « 1 3[f e tfW *RP^ <RP*I « i£R5fi> T5|^a C*R 4Vo^Wl "TO C^ 
1 Mre ftfen *fcrot$i *R*dfr wwtwt?f tsrj “^r >iw” ^ 
<rt?rtlfl» 8t^ <ri^cw pr 5 ? ^cuiIobh *lfir (h 2 o 2 ) # 

«<ro # ^%®r *GRt$ 1 c®tsrat w h 2 o 2 q ^tetcsR « qfeiietow 
*t?Rt^?r ^R*lJt ^flgs^ 2 ^ 2, 4 >lc®£ '®lw* 1:1 H 2 0 2 4 <r ^tfT J ia<P's HO 1 

ct to R>d^Ii t 5r; 9 I1^ sw*t ^pr ^rc^s ^r 1 

4>1<m cst^ratf^s 9 ft?^ v aiR«l c^tM c«'®'5i<ph wh^h “l's<p<il ^«jR> 

«|ha)HR<p ?T ♦IfiRl'IfaF a i%4»'o C33 

^?P® *ft ??1 

H'o<phI Rqf® fftW ^IfT ^C4»>» 

• , 1'fi<p<i! ' 5 rqf% *jM <n.«(.^' ? it Piwj c t t y o?it ^il 

s «|M 1: C^H^^sl M 1^><Ml qqjfcl* «W *iH»lHft* *R*lJt ^t ^sTC® ^ i 


urtfr , iwiw w-scsr <wf*f 





































































3PIftR 




^ *ra ^twtypiiCT toto ttoim *tto® ^?n? ^ eiaii*rw wmmmi 
*w<wto wjwtw t c t'TO©^i 

s hh 3: wtwj^r srto^ to vsft *ttc*f £ <jftoBtoit ^to to$ ^fr *ra?F& 

fcsft *rtw 

✓ <(H 4: <tfH*ttii« srto* to *nw i «h*ot <?ifi> <?Kt? otsr <?$ i 

*m WlPIt CTK *I<WK 92.31% «<TO *fem»l»CrM 7.69%, CTttfaf *fT 

'JKC^vo CT?T ^(.vo I 


£WW (totjPH “1'0'9'si! ^ *lfiPlWto ^T?*lJt tor 'Sft 


C = ^= 7.69 
12 

7.69 


H = — =7.69 

1 

CT ?T?»IJ|fi> ^aj'o»i ^IJt tor '»hi<P°r»J(.«llc<p «t*r 


C = — 1 

7.69 
7.69 „ 

H =-= 1 

7.69 


"srl^toit ^ pJlc«m sfito tor ">rc^ 5 ^r ^rsc^s ^Tit *rtw i 

W5<*W, <.<IHfi>* J iw's: CiHi = CH 


WOt: M ctofa C»IH*lWH *l'®«>«ll H = 2.04%, S = 32.65%, 0 = 65.30% C®f^It 

I t£RT '*^T ^KL<?^> ^Wll I 

W^ft: stor "Ino^I to to «N ^f% 



H = — = 2.04 
1 


32.65 

32 


1.02 


0 


65.30 

16 


4.08 





































sffsFtt 'Q 





^ 'sr^JWt ^ CTteRT g^ffa fe *1«4« ®ll4l W 1®NC^ ^ ^kWfc ^ItSTlt «l 
*^fT ^RC^O: H 2 Si0 4 = H 2 S0 4 


WOt: OTfat ^CHtlCBH 'Q ^%BFT ^It^ i « 'aifsiC6tW4 *1^«l 

11.11% « 88.89% I ^ **fT ^kC^s "W? 

' 5 r s rt*ft*i: st^icsr “I'a^oi t^s? i^s? ®ho^nR^» w f^cs ^skt ^»ft 


H = 


ii.ii 


0 = 


l 

88.89 

16 


11.11 

5.55 



C«ICT CT *k*Btft c»ft *mt ^w^i»(wiw «kt 


H 


11.11 

5.55 


0 = 


5.55 

5.55 


1 


aih’itfnl ^ rilcn 2t#F %?T ^kC^S W|h»lM f"H <.<*!$ ^jfT ^kC^O ^QUT *ltW I 
^k ctNt>? ^ h 2 0! = h 2 o 



ftWTOt 


\ 

^t«f: 'sitwr <w*ir c*t®r 3 $n*r ^rt=r 8 «JTsr ^i%br 

*l<l*ll^l kW CTt*f *ti*T <P(.3C^ I (.^Iflu ^®T 3 1%«P'® <PC<ll l 

_____/ 






































<Rt?rc 


2*8 


6.2.2 f=tf?r 

C^tCTT OTfafa ^STMtw c^ 'Sfstf *IW3T ^^5 <?fW SNW ^pr ^RC^® 

(tt <P<l(.^fi ^ I C^n?n CTfafa **pT *m&G59 W ^ ^ CTtefa ^t c tfw 'SC^ ^ 

'»kc*i wfafa ^pr CTfara ^iHfw *t« x^® ^ i ^ c^tCTt (Tffc’fa **pr 

’Tw'sa if CTfafa ^it e tfw ^t ^ **pt ^c<po®« w C^tCT 5 ^It'lfw 

w w t*t <^f*f <?ri^ C$3 ^us ^ i 

i# *spT trc<pc'®* ^ (?*fW ^ft e tfw W n «pt <^f*f ^ '©kon 

W c tfw 7RCW = (**pl W5) n 

CTtm ^ 

^^tt^T, n = —————;- 

m '*Ifa, (TFttfTt OTfafa C = 92.31%, H = 7.69% (TTQTft WR I if ^t 6 !^ W = 78 

c*n^in>o m&s <p<ire i 

*1'®<p<iI ^?^F®c<p '©lei* *H<wMR<p TOW %?I "3# 

C = — = 7>69 
12 

H = — = 7.69 

l 

'W C 5 ^ CT TOlJlfi> *$«'©»( <?$ ^“^Ijt %?I '5ffl*p«i>Jc«ll(.<P 
7.69 

C-= 1 

7.69 

7.69 

H =- =1 

7.69 

^ "siHtM sfifa wica Pn^ ^pr ^fsx^® ’It'erat i 

riNfer ^spf = CjHj = ch 

dfc*fiT 9«pr TOTO CH ^r ^5K^© (CH) n = C n H„ 

^pl CH ^ = 12x1 + lxl = 13 4^? '0|MR<P «?T = 78 

cter ** 78 

W®<4^, n = — - - = --- = 6 

^*pT ^T’cwo'so '©fl ( 12 + 1 ) 

<plost$. CTprffo ^!T c f1w 5fW = C 6 H 6 


^oiSs> 











































csitc*!?! Miirtt««t*Rt 




'SINR4 ^ R<M^ PtfR 

c^t c%*r 5iw <rw ^ fafa <iRt rr i *ri rr* (c 6 h 12 o 6 ) 

4R R«!C3^© <RR <JROa RJR I 

3ptw (C6H 12 o 6 ) <sr «£R5fi> 6fi> c *iRRt$, i2fi> h *RRtt «<r 6fi> o 

^To^, ^IFs C:H:0 = 6:12:6 = 1:2:1 

^®RK ^pT R3R*s QHA = CH 2 0 
<Hcr| r«Kr! **[r rsi^© 4RS ^it c ltw rr i 

(RRR RtfRR 'qHR<p RSX^® H 2 0 4RRvt^s H 2 OI RhPp'SPw <£lfRv5 t£RT^srRfRR*RSX^® 

h 2 so 4 4r? 4R ^fr rss^fs h 2 so 4 

f^S} CR RR>R CRfcRR RR>R ’tRRT'jR R?*IJtCT> <R>ttRT ftPvo R?RJT iRER 'Sffi RRt RlR '©IciS 
**H RS^a i£|R? ^ c tfW 1%R RJR I WlfotlS R?£^® C 6 H 6 I <*lBt<.1S R>lRR 

4R? ^U)IC«tC*M RRRt^ R*Rjt??F 6 RtRt RRT RtR ^»4R, ^^fTR?:'^® CiHi^tCHl 

i£)<P^\!>Iw 'IfsftRR '5lT c tfw Rvt^s C 2 H 4 W4R, <4R ^R C a H 2 Rt CH 2 I 

6.3 -tWlri^ Wntt « 4MUlPl4 

(Chemical Reactions and Chemical Equations) 

RlRliiPH* ftfiRl 

RfR <rrftt wr OTtpn *w< w tarR vs fcrf^ ^tfkR r^r Rm^c?r 

<r$ r^r^hm* <m^ ®iQ<iv9H rcr i <r siHrr RtRiRfRR* *ifRR^R ro> <r$ siQriw 
f^ir rot i RtRtRfRR* ftftgiw r?wot fc»wm ^ ^rj cr RfRR®t rjr^ir 
^ ^ (R^ R^WtW ^RRt^ R^Wt ^ ^?I I 

RtRlRfRRS S|*M <Mk «t»D g|'ol<p, R^C<P'S i£)R? RlRt ^<PW fb^ 5 RJR^lR <P*I RR1 

CR RROT *tRt*f Pic?) sRliiPi<P RQrI RRT ^R CR^ J 1 < P®1 ^il’4c, < P RRT ^R RQ>n<p| IrUrTR 
WI RlpT R*f RPl$ CR RROT RRt*f^*|R ^R CR§! RR>R Rll’fop ^*tR RRT RR l 

RRRlR^ RQrIM> RtRRfR^ R^Nr* f ^IGI <R*fR %IR RRt ^ (R^M 

5,cc^: 
























































<PTRFT 

1. to® CWT ^fto 6 !? Wfi> WI (=) W ?5?T ^? C®to C^Tt to*H« 
tow ?i? *npr 4?? tot? ®t? ?tt*r to ®tw? wxt <£&$ w fi>^ (=) ?t ft? 
fN (-») ??fc® ?? i 

2 . tow?*!*, 4?? toM^w> ?tow sito ?T ??wc®? put i to*il*i 

wtfw tow «wpt tow?qc*ji *n^r c?m to ?? i 4?? wtfw tot? 

«Wt«T ^ C?f? fR 5 f?C® ??| 

3 . ct to?t? ?fW?Ft? ?t? *tt?*t? to? cto? *r?jt ^ ®t? ^ *Jr wt 
cto? *iwi? ???Jt wi ?*?T ?? i <?$ sttotw ?t?t?fw ^Sito®!? wt ??T ?? i 

2H2 + 02“^ 2 H 2 O 
2H 2 + 0 2 = 2H 2 0 

4. '^iC'Tt ^ICTT RQ»«ik *H N ®I *Tf C^I1 g*iI (=) *Tf >©)*i 

ft>3* (—>) <u<i^J*i <p$q& ^ 1 

H 2 + O 2 -^ H 2 O 

5. '0|(.«H> ??? itoiW til?? f•Stftfli? C®t® ^I?*?f to? ? S C?'Q ?t?t?fw ?to?? C??t ^? I 

til?? toltn c®t® tsi<r?t ?tilc4? vjsh ?tc? sf?? wt^l? £|<pM <poI ■*? 1 
tflwcar c^t *l?l< ?*$? ^1? $Sfcto ?t? (Solid) til? sm ?< (s) to® ■*?, 

C^tCTt *l?l< ®W (liquid) ?PT ®t? ?tol? W ?< (1) to® ^?, CTOt *l?tf 

?Jtft? ®t? ?t? (gas) til? 8N? ?< (g) to® ?? 1 C^twr wf *tlto ?%f>® 

*c«i «h<H(.<p ??t ?? ^^t? 5?? 1 et^lii 5?^*!? ?t? (aquas solution) 

sw? 2 ^ ?< (aq) to® ■*? 1 tow to?t? ^JtotwR « ®rfto? *tn? 4?? to? 
??t*f *nt? ®w ®f^ ®tw 1%?t® ?j? 1 

2H 2 (g) + 0 2 (g) -► 2H 2 0(1) 

?rtow *to?*t tii? to?i ^ c®t? <?m wf to?t ^? <?m c®r? ??ttf 

C?fi> C??tMl 'o|C»(<P ??? ??®t ?t ?sc?TQ (?# (7r?tC?t (?TC® ?tc? 1 

6. ®c? ?t? c^t to?m ?s®i^ ®r? ^? ?t ?5®i^ ®r? c?ifw ^? ®r 

(7t?tc® ?? ®c? Piero ?mt?f?^ w»r ?s?^® ?c? ^?? tow «w? ^?tw? 
cto ^i? 5 ?t (cwt ®w, ®rwft, ^rwir ^®jt1?) Ito® ^c? 1 







































































CTO? 'S <(|>||*|Fh> *t*Rr 


w 

«lf%4CStCH5l ftURT TO Wl^-^Tt^S * *1JR TO i 

*ii*ihiPH> ^ifwt^ othi -*im i 

c(s) + 0 2 (g) -► C0 2 (g) 

Wlt-^rnl^vS 

<h<5chi 5 ^fecuiicsMft* <<ita?r (gf% rkr to <wMfa*jiw 
«ut%r ^ ^4ii^ ^ ^ i 

CaC0 3 (s) + HCl(aq) -► CaCl 2 (aq) + C0 2 (g) + H 2 0(1) 

<WMl>KIIW <Wl«lf>HJ|vj TB$- <#T 

*l4wl» 4ft® (3Pt?l^s 

<?tot cror *ii*inifl4 Rl^iiiii s«*t Rs^rffrs ^ wiw %<r 4^ c^r 

f^ (A) TO i CW 'SffRwftill*! H!$daL>M> W TOft ^OWwPl«l>l 

HfttSlWH ^ *1JR fcsft ^ i 

A 

2Mg(N0 3 ) 2 (s) -► 2MgO(s) + 4N0 2 (g) + 0 2 (g) 

6.3.1 4l*llilft* wstwt 

ftfosilw* ^#<FTO?r *iKIc*jj srn <p<^l i 

fables ft%w ^ fc**n*f to?t (to to ^ RQ>*in ft%w 

ctes *fc*n3?r ^*ijt ^*ir ftfttj c%*r *i?raR?r wi «ro i 

wi fro<r ^mr <?tot <?fa*Rr <?i ^ifi> *i<rett <ro 

^ f^ ^ fro<r ®r *ncr c%®r c^ sitror ^rat «Jr Mtofi* 

*iSR*<h wi<mh w* to ^ «nf%i 

ftu>4 'SilR<Hfi> «v»p <pwl: 

Mg + HCl _^ MgCl 2 +H 2 

*dwmPhii»i « 4ftro* ft%w %ro w ^pto ®imr wjMwftiiR 

CjMuftvb « *lft 4ft *lfa, RfoillfiJ I f¥% ij^TO ^U)IC«H « 

CjplRh *l3rcl*t?f R°*llf ^RR *R, ^ 4^ R5jRR e tft^ »i»|va|<p<R ^ift i 































































































RRtRR 




toRt 

fife* c%rr rrrt<3r r*rjt ^ rjrir wu BBr<f <w tettwR *rm>w>r rrcr 

8tC5l^%f R?*lJt (l, 2 , 3 , 4 ...) tol R>R(.'© RR <i|RS RRRT^ RSRtf RRR R>RlR WRI C5^t 
<kr c*ic'o rr i r^WrcHr <prIr et*ij w»lwl Birr cr^ R**^ R 1 ?. crH*!®! '©ir^r 
<Ml ^ I OT^C«ll <4 <\<P*\: 

1. 8Wct f^w <ir* tetter rBr* ^'c^o to R%rir RteH cwr ^r i 

2 . RR^st Rt RtTO Bf^R RQ>R4 4R* telto* Bf%R R?Rtf to to ^ 

m c%rr rrrirr rsrji rrir rjrir csBt r*rt rr i 

3. tfRCR CTtto Rhiwm ctoiR ’Wt r^rjir ^ R^Rt RR RtR CTlto ^<2^5 

RihI*i c*m1(.®i?i *tRRt<2 RvRjtR ^RR <p^l RR i 

4. j i5I < p<ic, , 'I<i X ®R B? 9 ^R\ ^RR Bw?<i RR RtE*lR RR*®! rild* R?Rt^lR RvRjf i^R? 
j 1*D<p<ic, , 'R '®R B^? 4R5 RRR Bw?s ^5R Rl£*fR RR*®T CTt^R *RRt^R R?*lJt RRR <psc v s 

RC4 i 

5. *lSR*«<rt« tel *ltF*t 3C©JR>B ctoR WI2 R*RJt RRR Rt RWT R^ if RfRRRflR 
Rte W RSR RmB^> R5R i 

« R^CRRB ^RRsH to RteRRFtR StRRtB CRlRffiRR C&Bt R#I 
teRR*t 1: 

Mg + HCl -► MgCl 2 +H 2 

te?R BBRtR (Rtto Wj HCl 4R RCRJ Cl *l?Rt*t ^m. lB B^ ^R CRtto ^ 
MgCl 2 4R RERT Cl ‘RRRt‘2 2 B i 4105$ ter *tK*r Cl *IRRT*|R‘ R?Rjt RRR RR I 
^rRR teRR toRlR RR RtC*t H RRRT<J lB B*^ ^5R RtC*l H *t<Rt$ 2B i 
RstCS^ tel Rtc*r H ‘RRRf'jR R^Rjt RRR RRB I 

^TRtR teRR BB*RlR RR RTC*t Mg RRRTR lB ^5R RtC*f Mg RRRt^ lB 
tel Rtc*f Mg RRRRR R“Rlt RRR ^ I 

RRW R^RC'lR ter RKR Cl RRRT'jR R°RJf RRR RRlR C5^t R# 4W3T RR RR*tR HCl 
CR 5 2 fRCR ’JR <pB 

































































<^Tsf « <]|>ll*lfH4 ’MR 




Mg + 2HCl-► MgCl 2 + H 2 

^5*1 ws R&flh RR PtC43 clfeR ^RRt \&R ftc4$ *t?RR?r ^RRt ^RR 

<ll*llillH4 RfrilR R «l>llilft4 >|vi)4^ c R^5r 

^rst rot 'siw ^i»ii*i f&5? m^i'Q otr ^ri i 

Mg + 2HCl = MgCl 2 + H 2 

2 : 

Na 2 C0 3 + HCl-► NaCl + H 2 0 + C0 2 

^ J i5tas<. fc l R5T»t i ^4R 4 I Rsi ROTt Na ^ WR ROTt Na 44fi> ^s^siR, v5R *tt£*t 
NaCl C4 2 qM t[*f 4fii 

Na 2 C0 3 + HCl -► 2NaCl + H 2 0 + C0 2 

•>H's| I WR Cl Tjfij RR ROTf Cl <44115 i Rsf ROTR HCl C4 2 RR *t*f 4^ 

Na 2 C0 3 + 2HCl-► 2NaCl + H 2 0 + C0 2 

4*R %RR?T RQ>*|R ^R ’RR^R RRT 4R V5R fffOTR £|M> *RRR *RRt 

^RR RRC^i R, «l>llilfH4 R RR#lR ^ifRRFR RTOT >^44t«R 

W®T RR (ROT RtW RRR ffrR RRQ OTRRUi 

Na 2 C0 3 + 2HCl = 2NaCl + H 2 0 + C0 2 

vShR<H 3: 

*aUl«jfllFRR 4|4|l$vb R$«altjNf«4 <4feR ROT RUrI ROT ^JtgR%R CRRI^B « *ttR 
'5$ i 

Al 2 0 3 + HCl -► Alcl 3 + h 2 o 

<4^ RiRROT RF®t i Al CR RTR 4flk 'st*u ^5R ROT AlCl 3 CR 2 ^*1 4wl I 

Al 2 0 3 + HCl-► 2AlCl 3 + H 2 0 

4RR RJRf R#T i Cl <4^ RTRtRR'R RR ROT HCl CR 6 ROT t5 R3 i 

Al 2 0 3 + 6HCl -► 2AlCl 3 + H 2 0 


■*Rt s>^-io^r c#t 









































i'so 

Wf I <IR (0) laifc* 1%5# i WR (0) lfi> i 

^R *lft*f H ?m, I^R H Tjftj l R^PsRRFR ^RJ \5R *fft*R H 2 0 3 fel 

tpr^ei 

Al 2 0 3 + 6HCl -► 2AlCl 3 + 3H 2 0 


4TO Wsf TO <R?R l 

Al 2 0 3 + 6HCl = 2AlCl 3 + 3H 2 0 

6.3.2 cm <£RS *NilR<P «i31wl: 

vrt f^iroR *ifonc e i?r ms ftfiRt to 
*ifoiR fc**n*r to i *whc«m ct ’ini? *ifon«t cro* tevnpRT ^ 

fcvnw* «ifoiw <A& Rfoiiw^ ’IRwicm?) %ir 

(Stoichiometry) TOT i ilWUlfi* CTO* P» ft?TR CT ^(FRS; C®T*lt TO 

^ R&olo j i5?)R jv 8f>lR> 1 

^nft rtot flro to w© *nft ftfrot to 

^s*fR 'TOC^, W <RM f^W R9»«l "TO^ W CTO %s,*fR 'TO^, W 5fR 

f^w f^rot to w to ^to ^*r to^ 1 


2Mg(s) + 0 2 (g) -► 2MgO(s) 

TOlWplTO ViMwftilR 


R^nft ^to<t ftfro Rrofa fro rtot f^iu© *nft i 


2Mg(s) + 0 2 (g) 


■► 2MgO(s) 
"TOlWplTO 


2 CTO Mg *RRl«t 

2x6.023xl0 23 fi> 
Mg *RTO[ 

2 x 24 = 48 TO 


1 CTO 0 2 R'J 

6.023xl0 23 fi> 

0 2 ^ 

1x32 = 32 SIR 


2 (TO MgO 
2x6.023xl0 23 fi> MgO 


2 x 40 = 80 TO 































































csjnm mm«m-mFw mmt 




mrrato tom ?to?m «w to sm w to^-towc^ tom 
^ft ^r i to 'tow ^ 'S'owi^ *uto ^ to - ^mtoftoc® smm 

mwim 1 CTM *1fl%r 'aiiW-l w 22.4 f*nm i 


totem 


wot: 5 aim TBMWPWN totTO* ^IW tout TO tolttom TOfo® 


*mtto: tofttom to tout to toiMftm «wiito fcto toi 

ftom mwi^js tom c t ^ tototto tow omtwt tow i ftom totofto 
m^tot cwr mt?r: 

48 aim , oi , i(.«iPtiiN *itii tost to' 32 aim '^Tsic'sfw^ ^iw 


^ 1x32 ^ 

<pi(.<stR i aim 'suwmPhiN *rtvj to«i 'to — aimmftotroTOi 

48 

1X32X5 

5 aim TOwftm to tost to -- 3.33 aim ^ww* to 


wot: 2 aim TOwPmm to* to dnm% tom tow w?n? mw w aim 
'viWMPmm ^ 1^5 to*m w 1 

^rntto: tom m^sifl cmt m: 

48 aim Mg to cro* to*m w so aim TOwPim ^sraiito 

1 aim Mg to <TO» to*te aim *uMwPim 'oi < siIrv!» 

2 aim Mg toj CTO 1 tom te* ~~~~ aim = 3.33 aim MgO 

m*put: £twtw%r tom mtctoram mmte mw 10 aim mictom mwito tom 
ms® ^5 aim mtom toisr? 

*itoh: tom toftoto cmt m: 

so aim mtctoram m^ito tom ^ 32 aim mf%iwm cro* 

1 aim mtctoram rnmto tom te*-aim mtosm cro* 

2X40 






















































ys* 




/-v w w 1X32X10 ^ 

10 sfm 'oisiRva ^-= 4 sfm «if«ic'8r*i CSlC¥ 

2X40 

*1*1*111: 5fi> N 2 C^lCT* 4»'»n» NH 3 ^ ^C<1? 


N 2 (g) + 3 H 2 (g) -► 2NH 3 (g) 

6.023x10“ fi> 3x6.023x10“ fi> ^ 2x6.023xl0 23 fi> ^ 

RR»«|I*I * 1 *ita*H CS|W> *ftfl 

6.023xl0 23 fi> N 2 Wj C^ftTP ^«Hr ^ 2x6.023Xl0 23 ft NH 3 M 
~ ^ 2x6.023X10“ ^ 

i ft n 2 c$t^» ^?r .-23 = 2ft nh 3 ^ 

6.023x10 

5 ft N 2 (TO* 2x5 = 10 ft NH 3 ^ 



6 CSTfr <#T ^(.vs W CSflsT 0 2 Sl«ll@t*l ^T? 

TO?: aft h TOITOt « W 4 ftftfa n, cTO* w ftftta nh, *lteTitTOi ^TO 


'Q < W< ft1% I 


6.4 ft&W (Limiting Reactant) 


nl*HflR4 fifoaui ot *w< wtst^t to valiMW Rlw tot ct *w»i Wf 

fcicwc* ft^nwTOn ^i»ihiR 4 RR»«m fiftw ^nrorl^t 

’BRT *i<i’J(.®il ■pil'O'Blw *m<mK TO - ^Tt I TOT C*f*Tf *lt?f C<MMl t*TC*ft 

RR>iil 5*w c*ftr ^,o<i nftr RR*^ RR»«I c*tw R 1 ^ *lR*iM «i>q <ic?r *i!*i 

cro Tim i owaFto ct RR>*m> ^it to c*m to tot RR^to 
ftlfift* Rfi>W TON UMllPto ftftillll CTO RQ^ft ftlfift? Rfo*l<P To ^st ROw* 
«tftTO?T f^sTTOl CTO TO$f TOW, «Hptf> «TtTO ^ 

C4H $,c<i s^ajlR R*iii RiRft? RR>*i<fl»* *iR*iM c^fw R*iH 4»w c^?r 

•’P^l ^ i 

































































WDt: 4fl> ' 5 0t 5 1Wp|ill J J *im ’t??^ mt 4fi> qfejCWM M1^® mt ?FITI 

RftwflJ R13»w? 


2Mg + °2 *" 2MgO 

2x6.023xl0 23 fi> ^ 6.023xlO 23 fi> Wj 2x6.023xl0 23 fi> ^ 

fc*ns? crtus *wf8^ c? srt^ 2fi> Mg *t?rat , a? -sTtw ffimt mi? 

?ri ifi> o 2 ^ i 4f& Mg Mim *fiwt$r fMimt mi? ?ri storm 2 fi> 
o 2 ^r$ i et*o c i fQ?it ^rtc^ 4fi* o 2 , R**'? Rfo?il 2 fi> o 2 1 <4 ,, torf Rfi»iil *ttE<? 
fcfs csto* cm (4 - 2 ) = 2 ft o 2 M' ?tmf^ filml? c? f?tmt?*c? c*l??c? 

TTf? OT3. I <4?toT ajjM</|Pi*iN Rfoill C*l? C*tC^ <pI(.Wt 

■»IJMMPUll>l faflfflfc R&4I+ 1 

t# 70ft '*bwmPuii»i Mim *BPH*|?r w 3of& 'aifeiMM Mmr ?c®r, ^d*t cm? 
Rft wfl* ftflflfc fiftw w? 


CM^g 8lt^ 2fi> Mg Mlm *t??t*3? ?tt? m? 'SRI SkillsM lfi> 0 2 ^ ^ 70f& 

^bmmPhiw vm ’Rrafa? *m fflwt mi? mi storm 35f& o 2 ^1 f^$ Wt>m ms 

















































went 3of& o 2 wtfte 'aifsitsH wjsr *lfiPiW wr went 'TO i «lte$ <flwtsr 
<a|fo|WM RQi||4 i 


wot: 5 ffittsr «WFRT TOO 75 Sjtt G*lf^r «lJl*T Wit TOlt, «*HtPT C^T 

ftfllflfc faiW? ^ fttWIt CTOl C^T Rfril* 9ITO 

%p(.<i? 


H 2 Cl 2 -► 2HC1 

2 filtsr 2x35.5 STfa = 71 sffa 2x36.5 filtST = 73 «Jt*T 

WH 5 *: 

^*iw^ ft&nfir *itwH c**i(. < i j e»Nt *ii?i, 

2 ®IT s t H 2 *ITOl? Wt RR>3l ^t? WO £lwl®ri 71 ®ff5f Cl 2 

71x5 

WaifR, 5 Sttsr H 2 »6lPfir Wf RlWlt Wlfa WO 8fWt®R —^— = 177.5 Sift Cl 2 

RR>*<M WO ^lt^ 75 «ffst Cl 2 <Plc®13, Cl 2 *4RT WT Cffaot ^|t^ l tfic^Wl 


Cl 2 1®lffifi>? RR»*I«> I 



6.5 ^»HW5f’tS’Rlt *lf^lW %l1^ 

(Calculation of the Percentage of Yield) 

*HI*Fw R&«l« •sm'® RI5»*^»»ttfil ^ w ioo% ^ Rli*i)<p w&co c^f*t 

'stw 'ouhhl<i ^t wulihln cstw \ 

*|R wlwl 99% Wll *jl?l ^ C&Rf 'ailfl C^f*t 1^3J*1 WT *0 '©W 

4$ 99% 'fiUHHH TOI I <&m ^3^ f^35 wim wo m>«iI»m, 

»ltWT, «11WT, ca»l»il(.w|ailR» ^vsjlR <iml* "50 i ^ *N% oalml 

G3f*to® 1*Ntfa *tl0W i 

























































CTO* <3 4Hli|R<> 


i®<? 


<w «fRsifw fafqrot » to *3 tor* 100% 1 ^y*j to *rra ^ti 

%! 100% f^*f ^t ^?T l^w CTO %t<T TO OT TO 

uMilPta Rfoill?! ^ C5CH ’iR^k't (teR I 

(.^pit'll RR»*il*i "i'o^ > fil <! #5jM^ Pic.i>-si ^Kk<u <p<il <jI?i 


^TORT 1 *F5TO*lfo[M = 


RQ>*il^s?ita *tw 8fh» at^otSvttws *#5iHxioo 

*W«iR<p fi12 > ?ilii ■'taita^H fflw 4 fcnhf'® ^’llwn ’tfasit't 




WUt: 2 4TO TOwPmW TO TO1®t% *lfitoW qfeieWfM TO TO 3.25 aim 

'^MwPmN 'oi«|l^v!s i ^,TOR '*f®TO < 1f^rt e t W? 


2Mg(s) + 0 2 (g) -► 2MgO(s) 

2 x 24 = 48 sffr 1x32 = 32 Sfl^ 2 x 40 = 80 Sffr 


TOTO: 

*lfTOt «l^l?H: 

48 ®fN Mg CTO> "5$ 80 altsf MgO 

TOBft 2 SjfST Mg CTO ^ = 2X2X40 = 3.33 5jfa MgO 

2 X24 

i^Hnit ^s?rt? to 'sutrol^ram toi^s stf^ ^*nr toes 3.25 arm 


_.~ . . f^to^OT?^2n^2f^s^'»ITW?'»lf^iHxi00 

W5i£R = --- 

“ W H ij ^ i I *11 N<i“l I __ 1 _. a 1 fs 1 y* I. .fy »_. 

*W*lw Hwnifl 5 nJl^ e t C*lt<p R'lH^'s *IWf 


3.25x100 
3.33 


% = 97.6% 



80 sffsf CaC0 3 C3» ^5t*f tro 39 sffsi CaO *ftTO RlTTI TOTO *|R*|M C3? 

4*wll Ca ^ *IWhI«|R<p wf 40, C *£T?T ^IWi^MR^ 4 ^?T 12, 0 ^ ^IWhMR^ wT 161 


V. 


J 

















































ysfe 



250 fifir 'ento'oFW o.i t*ihln onlf^flh Wf i 


jjsi^lf'o: CTl%<gt5f <p|*qc»ii> (Na 2 C0 3 ) sllVilfi j vjI«I'» *t*ft*if i <p|*H OTtfi^1*T 

4i4wt» *vm m, ^ *w*m m, ^wwPi^ fife 

'a®i*i ^<il *ll?l, <a < jc fc 1<i wnait t'sfi < pw ^H<pc®i <if ^Rsitsit 

250fifi 'ill^^fi^ IFfW 0.1 CSJMm WifoylVJ 
< pl4c»icij« 3H*t fasfi <P3l<! «f*ij ficixi fi»ih £|Mjlet*i i 

4*ltFT, V = 250 fififi^t?, S = 0.1 M = 23x2 + 12 + 16x3 = 106, W=? 


SVM 

1000 


W = 


0.1X250X106 

1000 


sjm 


w = 2.65 ®t1*r 


qHHofi* 2.65 altt W\$tm 4l<WlS (M*\ fiOT ^fiT TOT *Hfi CTW 
^ 'ail*l'a*1 250 ^HC* 7 ! o.l whl« CTlfintSf <pl4c«li> Wt Si^o 

^C?T I 4% fif^fc Wlfafa (wHRfDn) Wf fc»t% 'Ol'OJ*® I ^=f 

»ilS4»lw 2.65 atfa wlfiiilN ♦I4wt» c*re*T ewtf wsj 5 ^ i o.i 

^ralsH wlwl xi*i^iiitil<i t'sfi <mI ^?r i 

'Wttfa: 250 fififitflo «il«i'ofi < P 1FN>, <p|ci«i, ' 0 ®R C^osT, ^Nufi^ 
fiH, 'SUH C^55TI 


Utafafi^ fi 1 ^ c»i1fvs»iil^ <phcii>, *tlfi i 

1, Hfii**pl<l 250 fifi 'ail<l'sfi<P ii^f5 9 tfi^t?T <H(.*1 8 1 <lNt ^,(.®ll I 

2. sN*lfi«P fi%?T a lKlc«« lfi v fl®f 5 T Ml'SCTU 'fl'BfJT CT'GUt ^Flt I 
















































csri^nr« « 


f ^ 

3. *^ 'S®R (Ffl'sOT OTlfojfa «Mwii fff'flUt ^Flt CT*T t*Hfei|l>l 

*l4wi»*l* 'SSR MltoWH 'Q'5f»T 2.65 Sltt «Pf I 

4. '3'SR t<q|voc«»Tsi <pIc.ic«tsi wfct «il<i'sR<p T>Mf ^1t i 

5 . «hm cm •nfow *rtft *hww* "sitwf 'ennssR^ 

<m w ^wti *fift uwm *i?r quiveFto #it*w '?pRr Ufa 'aii&faui 

'fl|Ul'aPH> CTlfeSTO W ^Plt I 

'SIlWl CTft *K3 '0||i|vsft<p spleen 250 mL *T^a *f|ft f|?[t *j4 Wf I 



ffcw 6.03: 0.1 C^lM* WiRflisi 4t4w5 wt i 


->1'*¥y>l: 

1. ^ 'S c*ilfoiil»i 4l4wt> CT'emt i 

2 . ^ 's®r <am <?ra*t i 

3. ^sNH *||f^ff <1# 'a|lii'©ft<P SfltN 1 CTt*t ^nt l 

^tBf: ^*lBW ^1M CoMOU vSlSt ^t 

«mi* w 250 * ipiw o.i cth* c^m 4 l<W& Wt 

_ ) 


w-io-sr @iPr 
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Kmfift TO \ %l (Blue Vitriol) ^t C*t^t^G§fr im 
»lhwi> l ^ »1W CuS 0 4 .5H 2 OI *ll«1Wi> 'Q 5 Wj *llfar *lf$® I 

<4fi> ^hln wlfoTO tsplsfccw* >((.'©1 w»»ih 'ailf 1'e-s ililita i ^Ihl-s 8 i<k5|3' 
TOt, 'jjc'ss ^s?T "5IWJ 5 ^ *llft «lt^ I '$(.'>»C<P <MC®1 if 5 ^ 

*ilft TO*i ^C?f ^5C® TO l TO*T TOtf M»lMl *tlft *Tt '$C'©* ^f 'TOt 
TO TO I <*lt; 5 *ftto* (.<H»1 *ftft TOT l 


CuS0 4 .5H 2 0 

f®T^f 


CU.SO 4 + 

TOt^f 


5H,0 


8fcTOr% fc*lTO*t: W (| 1®f3}?I®T), flstofa, ^a, ^lfi>, %<# 

vbmuiPi, i^sr TOra ^1 


1. 'ftft tof <£ra»fi> C*llc i »lPi«i g^Pm 
csrc^r profit ^(.®ili TO TO 

TO 'STO a TO 1 TOt? ^ 
C^ImPm ^Pl<5C,«Tfl "Sira l>ff5 

c*m\ tot to* '%&> i* ^Fito* 
'3SFT TOtiT c*M b arm I TOb$ 
'tfW*T b - a TO 1 

2. TO*fl> laf’tf *6jtC$? 
TOsftPl ’Wf to fcluetlfim 

TOm I s * *um to w 

<?TTOTTOti 



^gr#r 


ffcat 6.04: w>»ih ’lUTO 




































































3.^©f*t fiRH R5R fto 5 ®P^ RNt '^^ft i <R vjc.'ss R<f to to (?$ ljft©R R*f 
'oiic'^® vm> m\ ^ Trtc^i ^©t*t wt ifc© <rc^ ^•’iifav© ^grr 

^rw i^©r r< rrt ^ rkr i 

4.i^©r r< ^mrim m\ ~sm mm *r rRr Rt toto rjm rr r^cr 

W (WQTTt RR RRf RJeTt I 

5 . 4 m cricMPm ffww ^© wstoto to mm ~$m ^r? %©r ^ 

CRIcto^ <$PR(.«m 'S'StR C^TQTrf RERt I ^s <P*C© '55R, ^©t Rt '5JR ^US ^IRR 
RlfR C*ttR e f <p« *i)«i R*f *m <p*icr 1 *Rt RR 5 ^ v 8 'st*i c SIR 1 

'®Rc«i Rift RRR RR ljtf©R 'Q'SR c - a sfR 

T$C5 cwm Wllto RlftR RftRlR (b - a) - ( c- a) «IR 


=(b - c) rr 


totR: 


(b-a) SIR ito CRSR ^RRlft's RlftR -5 lf%5jT c f (b - c) sfR 



(b-a) 


'jww CRRtR RlftR *F5RRt RtoltR xioo % 


<HVi<|fvi>| : 


CRfttoR -qlfDc'o !>£© ^3*® RRR RRR toR to' 4R° RRtRStCR '©tR to© R5R 1 

^©IR tor Rift rr%$f© rrr rr ^© cRittoR rr ijftsR 'Q^r to© rcr i 


totto Rtw: i^©r crrr RlftR r^©<mi rIrrir fttoR <^r 
Rftah^ j i j HIi»i <pw! 1 

































































i8o 




1. Wf 2 ’UtW? '0|I«I'S*1 W? 

(*F) 2.24 Wft 0*0 11.2 

(«0 22.4 1^1? (*) 44.8 9\5ft 


2 . Rcmi c<phR> ^rN^r <p j it<pti3<i j ixw > '®y 

(<P) CaP0 4 0*0 Ca(P0 4 ) 2 

(*0 Ca 2 (P0 4 ) 3 (*0 Ca 3 (P0 4 ) 2 

Rcixi 'oiIc«iIm» 3 « 4 efrst? 

5 sm ^QialceM 75 fiJtSf CSPlf«*1 ’UtPRT "51^1 '5l®Hf ^?IT ^PlT I 

3. w <3Ft%T ^*ltf ^5fi>? 

(^) 1.27X10 24 (*0 2.54X10 24 

(*0 6.02X10 23 (*fl 6.36X10 23 

4. R15*?ilii '=M«qR^> ®llc<p- 

(<P) 1.44 cm H 2 0*0 1.44 cm Cl 2 
(*0 2.89 cm H 2 (*0 2.89 cm Cl 2 

5. sfm i7 gj|sf TBotcm^m , UR 5 Rr 'mm w? 

(^P) 24.2 fflSfiT 0*0 22.4 

(*0 12.2 t®n5l?r (*0 ii.4 fflJfir 


6. lOg CaC0 3 4 

(^) 6.02*10 23 fi> 0*0 6.02xl0 21 fi> 

(*0 6.02*10 21 fi> (*) 2.58*10 22 fi> 





















CTtFRT «|IHr « 4l*lUlfi* 





1. 

(<f) 

(^) *jfT ^C3*s M3 ^|‘1R4 '»KM*s Ws #t 

«W? 

(’t) S'?| 9 jC < P^ Riel's 

ot «i<iH *nm TTtrr ^t?r ^r?^% R*R <pm 
C^NTe i 

(*0 wt ^ oihlftli* ^ 

*ttM3 i 

2. 10 ffiTTSf CaC0 3 Sp^s ^3t? «TCW 4.4 Sjffi ^-' 0 |>J|I^Mj M3 5 Stffi <whPl«lN 'acsiRvs 

RISps w ^it i Rftiim srsjtPps ^<itw *n>aflt c^r i 

(^) 4*IC4» ^t®T? 

(*l) T5l^-'aisilk's CHMfa 'aito'si ^jN]t i 

(’t) RGp*)l?) <P's CTt®T <ph*1 Vbl^-'ois^l^vs 4*511 "555lR®T R^M OT*ITM3 I 

(*r) RR>*i1*i sp5#ps ^*nw?i *tf^it e r ^ ^tsr ^Jt*iJT ^ i 




4g 

HCI 


100 mL 



100 mL 



























(Chemical Reactions) 



wifi, ’Hite*# £ff%, *r ^ Tstw^ Tor ’Ite# ^®r Iwi ^RtefR 

^R’ttP't fafcn ’RNf ^SR’SfR ’t# c Hs ^RItC3» C®t*a ’tQWl 

i£RS ’Rfttf ’tf^s ^S?|tC^ Kl>1ll|P)4 <KRI lilt *lfar#*|OTT 

’HU* RRt (.'ol's 'Q faQ’ilWi <pI3cMI lilt ^OtW $l»il4il«w fafoiiWi 

£j<p|^C'» k r, R&iik 3.M #*0 I^''s#'s 'qlc«nl&»il 




















* 8 \!> 



ciw ^rmr 


• C#S « 4l»|l*|ft4> Rf^lllH Wl 

• *l*rttsfa •iRWim* shtafi* R&sl ■*t s rt® ‘‘ItM i 

• nwmp^ f^5im KtftfaaH, Gfl5W/SR-GJW, IW^I, ^5M iBVlffl, 

R&*il<i ' 3 T6?S3t f^a •diR' ^ ftfiRR Rfcq SRR '*H1® <hqo *lt?R I 

• 4l>l1il(44 Rlfrllil *lfil»lM» ^ffJlIfloPltllCiM *<T ^fM^s 

4>4w> *tmi 

• v lQ < i'®»i RcjHH sthH-fasHsH sRR '*l 5 fl® i 

• ^l-^ow RRjsi C^M Gift's Rfosil ^iJt <p*<.'© i 

• ifs * to »rc*ifi5v8 faro*t cam 

9 tt?R l (£"114)4 taR |e?Rc"W *ft5t C4l£*R ■^t'® *||*m i) 

• 4l»i1*iFw» Rfo*iR 4 h <qjNJt 'Q 4 lwu 'g"i # il ^400 *1144 I 

• R%*1 <iml4 ^£4 R& 4 I 4 ’iRx.-q-’t 4)4" *tffat 'Q Ipl^ <p < sic's i 

• ta*ll*n*1 ^Icsf *^|\S4 <5^ 4J44iw "ItD'SI'®) sIw^Th ^SK. 1 ® *1144 I 

• *)SWl4 , »ll4)£ < U Rfoilta 4lt44 l®*|'®l SHtH'J gilt's *1144 I 

• 2K5R Rfoill i*H? RR»4l £R*ft 4>4(. , '» *114? I 
































j 88 TOiRtoftto 

7.1 (Changes of Matter) 

tort to tor toic*r « TOttf tot, m tort <ro toto TO*rof 4 pt 

^itoTO TO <?# I TOttf# ^ RTOR *lR<t'4H TO—TOftRt TO C#5 *ltoTO, TOM RT 

^IrIrI'R 5 *tfR<R>R l 

7.1.1 c^5 *iR<q\©i 

srfto TORto wf Rl 4RstfW (to to *lto I to cTOrI <WfR 

Rkro ctor toRto rt to ^ Rito to**ir Rtoro to tor* c#® 

toRTO (Physical Change) RtR i (TOR—TO* *1® <p$*i RRRtR* <J 1 *^ CRC*f ttof 

torn cro tot stro tor ^tro ^tro «iot wi *nto *ito® to i torr, wi 
*ntop ®w srr w ioo°c ^ rrcr cto toto rtfr *tto® to i 4 tor rs^r 
rrr, tot tos tota rw ^ I® 5 # RRtoifR ^rt c tfw h 2 o i tote, tor *nfR, to 5 ? 
WP TOS *|J#R toft RW folfim Stfto toP® ^ "TO ^QijIC'Stl 'Q "TO 
'oifeic'sti RrrT<J TOR* i <plcto I® 5 # *tto '^to i ^ TOiR C#® TO*RR toWi to^— 
w? to 5 ?, *to wi to* tote RW *&i% i 4 rrtrr toRrow toRt <to® rTrrto 

RRRl 

7.1.2 

r«m rtort <rot ■Jim mwimi Rjrfto « to*r Rfroto rrtcr tort 

rrj *ntoR Rtor?< torcR ®t toRto to r*j< to*# r*r Rto toro to i 4 

RRERR Rtosto RhltoR* *lto©R (Chemical Change) TOT i tote CR RfRRFsCRR Wl 

to tototf? rir Rrotf Rto® to tor* RtRRto toRto tot i RtRiRto 
toRtor rir cr *tto toTO to to ^jp® RTRto© cto?to <3 tRr *tto cro^ tor i 

^JRR R>T^tR TORJ R^RRRSJtTO ®t(8c*iR TORJCR Rfttesi v ®il?i*i Rt *R*iI'']r •’jRJ TOI 9 l^ < l'®lc.'s 
TO»T ’t^Tf'J^CTO - 5R:*IJ •T^T TOR ’ito TO ^T^T ^T^ ^ i ^T’fk TOTR 

^l v ® r i TOTCPR ®t®*T *i'5*i TORPR ^°i v ® RRRfTO 5 RQ > ?il Rf ^RRfTO 5 *|Q<i'©*i I 

TOfa TOST ^lT5RT C*l £H^»F©<p ’IJR ^ITOR <pR (R ’ITOR £T*fR %^TRR "TOTT RcTO (CH 4 ) i 

toR ’urro ^iftofTR c*Nsm Tor *m, tor <*r* to ■*!% 

■^1 4 *TTOR ’ito®^ TOTRto ^toi 


^OiJSP 






















































































<h*iw£H* tost 


>8 <t 


CH 4 (g) + 0 2 (g) -► C0 2 (g) + H 2 0(1) 

<Pl4*1 vSl^-'STWl^S 'S *f|ft <K3l (flf&'Q ’rt^T I 

CaC0 3 (s) + 2HCl (aq) -► CaCl 2 (aq) + C0 2 (g) + H 2 0 (1) 


7.2 <il»miPl4 R&sU osiRR'ftlM 
(Classification of Chemical Reactions) 





GJtf'tfwt’T Wt 


7.2.1 to 

to*ii« to^ ^ «tc*t m\ <w^tost 

*3^*1^) RR>ill (Irreversible Reactions) 

CT UPlfclfw to*ll*l tow *|5fH»|jFlt ^Itw *lto©^t, ttto 

*to© «iRs^t tost s®it ssi cw: #? *jMPwi»i 

>wfi> cw *ifcar to astern ot<iw <wMft*iivi <t>\4(.*\\) csss to tor ^ « 
»w% *ifsw sjwi ’Uto mm tout *nar <*iw 

wnto tor ^ <wnPiiiiii *i4wd3 *ttos ^ ^ti oqfl» 

<wfi> tosti <w^it tosi* tow « tot <wfi> 

v ®ta ( —> ) <U<lRlS <Ml ^11 

CaC0 3 (s) -► CaO (s) + C0 2 (g) 

«'o^) to^ (Reversible Reactions) 

CT sMufap RQ»fi<p R&?il <pw ^ ©iMM 

Rlq»iil <pw R&ii<p *lf?tW SSI ^ Sfflsto R&i)k<p '5'»»j^t R1q»iil 

wti toiiiii tow tem swr tontw tont 


W$\ , 5Pll*l«1- fft'ST-io^ (SR 






































































fal4*K4 %f tot toi 

Rfo*l4 'Q ^TO<T TOJ ^ ^TO#?Tfi>^ (?±) w TO >l5)4<M 

431 TOI CTOT: $J$,QSalC|Plf34 <4p|CM9S ^PvlFsC'© ^SllTO 'Q ^Ihf?i4 ^Pl^!s 

*) 4 ” 1 C 33 RQ^I 4 C 3 ^I^T $*lh«l& 'Q *tlft 4 C 3 I TO<J% 4 , 

^lhC3i5 TO>fa 'S *nf% *i<H«3 RQ>3l 'TO ^ItTO 'Q ^«lhRl4 <4f*FS 
TOI TO fTO^T OTTOT m\ 


HCl 


C 2 H 5 OH + CH 3 COOH 
^ftTO ^Ihfil4 


CH 3 COOC 2 H 5 + h 2 o 

^t1^«T ^|l*l«|i> <TO>RT 


*i$c^ic$h «<to «ii«i^h f^rr to -^c^sr ^TOf^vs ^*n*r toi TOt?r, 
fcvn* *i$c^ic$h ^ktoi^s cm <3rom ^iw «TO^nfro < # e t^ toi 4 


H 2 + I 2 v s 2HI 


toto *tff5 TO faQ>*ll$ ^5^t, TO ft&>tll4 CTOfef ^«l^t f40>*ll« ^mr 
Rfoiikt * p tf^srt c t are to «TO <?r RQ>*ilc4 to toi 

7.2.2 «l*lUlFH» fifrillil 

CTO3I CTO^ CT, ^1% *tfTOTO<T 'SItTO TOTOfTO ftfTOT TOI TOTO 

c*im to* to fcvnr ^rot?r ^to f%f% to TOttfap faO>*iic4 ^rot to toi to 
tot: fttror to* TOSjft ftlror i 

'»MK*tt% RQ»«I (Exothermic Reactions) 

OT 3ITOPI4 R&TO TO ^*UT TO TOf?T ^5fcTO*lt% ftfTOf TOTI CWT: (STO ST'ttfTO 
i cTO *il$,ual(.'st«i 'Q 3 cTO ^Rc^Ic'stm "to 2 cTO «ulc.ailPi«l TS^lhw* tort 92 trortro 
tot^rttoi RlroifiJ Iro^t: 



HfttfilWH 200-250 atm 'flUlWlFtal TO 

450°C-550°C 

















































































Fe to toi wi<f© rSNrr TOfS «i>ii*ift<f> fi&st 

r?r!t^s ^©ft*t?r ct *ifTO©R 'st^ fafosi tot toi Wto toic^ ah TOt strof 

<P5]| TO R&iil?! '©ffl ^,*IR»i ^.c®i AH <^RT RR , R e 1l'9j<P ^Rl <p|(.®tR '©iRsI R15p*ilw 
i£|'TO 1 r , TO *f#: 


Fe 

N 2 (g) + 3H 2 (g) s s 2NH 3 (g) + AH = -92 kj 

HfttSlWM 4»l$0i}lWH 200-250 atm «Ul«lFtol TO 

450°C-550°C 

TOteliJ) RQ»«I Rt TOtCllft RI3»«I (Endothermic Reactions) 

ot mm toHIr c*tm e t ^ <?$ torIto ^i^tft %f Rt 

TOc*nft Rfi^r toi cror- 1 cro rWtosr « 1 cro ^f%w *rtort to ftfiRT 

TO 2 <RM WRr TO 180 kj TO C*frfTO TOI 4fi> TOFIlft 

ftHRh 


N 2 (g) + 0 2 (g) + 180 kj s s 2NO(g) 

'©iRul RQ>iiR TO AH <U4^R 'TO'Q *ftf%l ^ot‘ p tTO!^t fafoflR AH TO "SIR TOtWI 

N 2 (g) + 0 2 (g) ^^ 2NO(g), AH = + 180 kj 

7.2.3 $W*S*i *4MHi>4 

$g«i<paH ^Rhscss ^5TO t%f% 'TO *N«PR» RQMc<p ^TOt TO TO TOI TO: C^TO 
RUrt to* TO-caro flfcat i 

(Redox) 

Reduction (RstRH) TO 2fTOt**t Red TO? Oxidation '5fR c t *k*ns 2fTOv*i ox TO 
’rf^© '*l^t TOIT Redox TOfc TO RR C®lc<P^ CTOt *jlcw^ CR «v©s| (Redox) 
WlTO-lTOtlTOl WTO-R'StRM RQrR I^RTOJETO TOJ $«*&•« TOR-TOR 'SR&I 
TOfi> Ww $C«H> 8 h TOt TO TO? TOR 1 r%TO# <?$ 4ITO TOI ^TO* 

WtRR-fa'stITO RQ>*il ijfi> TOt?t*t 1^*| TO 5 TOt?C*t fR%W ^c«n<p^ TOt "TO TO> 
'5f^R%¥t <10*11 'TOR TOt?C*t ^RJ <rof5 1 r%w RC«1<p 5'I ^JTO <PM <ll(.<P Pl'StRR TOfR%Rt 




































































>8 V 




RS*TI CR, WRR-ft'stRR RQrR CR RQ»*i<pfi> ^(.«i<pS*i WtR R>CR RftR> faetR<p *tRt*f 

r*it rr 4R* cr Rfoii«fi> $m*Bh W rrr Rtw ^tiw wTr^rri 

Na + - Cl 2 -► NaCl 

<fl$ fafoillil Na ^R#? WM RRtS, ^sRR Na fi*H4 Wfl ^*tRfRFF, Cl $W*JH 
W RRRE5 ^ Cl WRR? Wfl 

CR faldRlil CRRCRl RRRt^R RfR RC& ^ RRRRR RRtW RC#R TRRjt 

*ir rt rhrff rcsr -*r*n sir rr cr^ I^hiw ^rr Ir^rtrcri 

Fe 2+ -» Fe 3+ + e~ [WRR tR%RT] 

Na° -> Na 1+ + e" [WRR IrUrI] 

cr fifonm crrcri rrrrr $c«r>3c*r srr rc5 <$ rrrrr rrrr* rc#r r?rit 
rr rt hriw rcsr rsRjt RR c^ RQrim> %fm°f tR%Rt rc*ti 

ci° + e- -> cl 1 - [9mm fRURt] 

Cu 2+ + e~ -» Cu 1+ [R*tl*M 1 r%RI] 

^RR R?Rtf: CRRCRT Wj Rt CRM\«u<p* RCRJ ^Rt^o RrrIRRCRIR c<plcilfi> $c«i<p3r CSC® 
CR'QRR «il<ik c<plc-ilR> rc«i<p3'1 sRR RRR RR C T'®T CRRR i WJRT CRN\«icr>* RCRJ ^Rt^o 
<?FtCRT RRRTRR ^?TR#T ^F5R 2R c F»tW RRTW 4R# R?RJT fw ^R C<FtCRT 

RRRIRR tc^R#? SRR RRR 2R«t^tW RRIW TOUT 1w 2t^H RRT ^R i ^ RT 

CRM^TC^R RCRJ '0|<qpxt^o C<Pl(Rl RRRTRR RRlRI^ RT , NI’?|<P RvRjIcr*?, '©R 

^tlR 4 t R\RJT (Oxidation Number) RC?T i 

(<1R5RS RRRTR CR5R: Na, Mg, Fe ^.'©jlftc.'s Rvfgf^ RRRflpRC^R WRR R^RJT RRJ RRf ^Rl 
^fRR, ^R 5 ^ RRRTRfRR ^S CRR*T: H 2 , 0 2 , N 2 , Cl 2 , Br 2 $'©j|ft<.'® ^RRtRRJJCSR 
WR^^RRlf^RJ (o)l 

FeS0 4 Fe ^R 'SrRR R?RJT +2 ^RR Fe Ri^© Fe 4R WRR R?RJt ^JRJ i HCl 4 Cl 
i£R WRR R^RJf -1 ^HRR Cl 2 4R WRR R?Rjf ^RT (o) i 

^RR 3RRlt 1RRR: ^R# cto (RR^Rt <5R# C%RR WRR *RRjf CRlCRR ^IRJtRJ C%^R 
WRR ^RRjtR ^RR fR^R RSR| CRfcR c<F>lcil ^R# C%®R WRR RvRjf CRR RRR WRJ CRfcRR 
^RJIRJ C%5R WRR ^Rjl RflROT RRI 


*o>Ss> 

















































































tiwuiFto 9(m\ 




U>R«1 7.01: RRq CTfct *l<l»ll‘J,<l Wt?^ ^TS^lJt 


'S?l3 e t 7 Tv 1! IM RTF 5 ! 

<RfaR 

TO^® 

csfRr « 

wtiRTOOT 

ql'St^C** Wm«t ^J! *HN«> 4<K 
«HtW ^T I 

Nacl 

Na = +1 

Cl = -1 

FfaW ^T ^ C>IlC»M WR«t ^Jt ^RJ UB I 

Fe, H 2 

Fe = 0 

H = 0 

R?rc*l^ cto *t?rat$*Rc^r <Rtfr wi<R R?*ljt ^j ^ i 

h 2 o 

H = +1 

0 = -2 

CTITj = 0 

^NMRfflS valliiw CTlfc ^FR®! R?*ttt ^tqft 

S0 4 ‘ 2 , nh 4 

S0 4 2 = -2 
NH 4 + = +1 

wr«i ^ut +i ^ i 

KCl, K 2 C0 3 

K = +1 

wR«t *rc»ur +2 ^ 1 

CaO, MgS0 4 

Ca = +2 

Mg = +2 

<rt^ *jMfo«» oicmiiercH* wm®t R?*ijt -1 ^ 1 

MgCl 2 , LiCl 

Cl = -1 

^SlR^tSR CTk’l ^C^ICStCIS wR®t R?*ljt +1 R 1 *^ <ll^ 
*feu&iwtM<i wm«t tow -i^ri 

NH 3 , LiAlH 4 

H = +1 

H = -1 

^IW cte («l^|l^cvb) qfe|ierlH4l WR«t TO&t -2 

R 5 ^ 'oiRic'srci^ '5tH e t toot -1 ^r <*r? 

^ifir-'ewito ^Rios?w?i wm«t toot --1 

____2_ 

K 2 0, CaO 

k 2 o 2 , h 2 o 2 

Na0 2 - K0 2 

0 = -2 

0 = -1 

°-j 


cror ^ ^fsps <w3<i wm«t *R*ijr fter f^ : 


1. otM 'oiliici w *Wwi>-jfai <mos ^t? ‘®tl? B f 

XI 

2. CTt*f ^t «ilii<.*is ^5®r cincin Wf^t 'olws Rw Rw 7 T?*lTt' t5 

^IOT?T (M -^us ?&\ 


3. WW^5#^^CW^(0) iW'fiHllWH CTO ^ ^sf 
^hl ^l^lt^T C$IW *l<wl3* 'SrN s t ^T^lJt x C^ <P3l *jIc<:| OTSH: *J^t *TN> KMn0 4 
c<p«k *fil>It«t Mn 'srl-?l c t "HR C^ $,M| *rat Mn ^ WR*t 'Sft'T x, 





















































$<to 


K 4F3 'SrRH "SIR +1 4^? 0 4^ ^rt*H "SIR -2 fic?T CTftm 'SfR't *R*ltC^ '®tW^ 
*R*OT^Ht CTRT^Tl <3rt*RR^ KMn0 4 4? WW^«IHR^JRl 

KMn0 4 4^fi> ^IWH %Pl^ ^Rlfe «mr «iM5T ^ ^tcs^ 

(+l)xl + xxl + (—2)x4 = 0 
^tx = 7 

^sNK Mn 4*r *R*Bt +7 

4. Ws 4&lUjl4|l^b (CW: NaOH) tff^o ^sst (^aj h «SRT ^R’W +11 
*1^1 MM *tBr-'fiW|ft* (H 2 0 2 ), CTlfailR *|fir-ara|foB (Na 2 0 2 ) 4 '©iftO'CriH fW 
*R*UT -1, ^ 9 tt?-'S|4|l^'b CW: (RlfolR Ylfipawjftvb (K0 2 ), ’ifrfisR 
(K0 2 ) 4 '°ils|t'stc r i<i Wf^t ?R*lJt - ^ ^1 4^l®t c^csf vaifsi(.etc»i<i WRK ?R*lJt - 
2 I 

H 2 S0 4 4 S «*RT*TW*R«ffl1^: 

«#, H 2 S0 4 4 S 4*1 Wt*R ^R*lJt = x 

WiW, (+l)x2 + x + (—2)x4 = 0 
x = 6 

^W, H 2 S0 4 4 S 4*T WBrt *TC<6t = +6 I 



4^<P 


«TH ^NT G»ik*i*i 'Bft? e t ^iJt CuS0 4 , HN0 3 , 

H 3 P0 4 , Mn0 2 , K 2 Cr 2 0 7 , Na 2 S 2 0 3 4R\ Cul 

flf'S?|T ms, Cu 4? '®Fl? e f m = +2, 0 4*f 1 5ft? e t m = -2, H 4^ Wf?*t "SIR = 
+1, K 4^ ®r1*H "SIR = +1, Na 4R 'SfR c t 'SIR = +1,1 4R 1 5rfa c t ’ 5 lR = -1 


wrr ^R^irf <?rt®t% urc*$ to, wbr *R*m w *fipn? wsr ^rsf 

^R*«dt (f^TO)l ^ 4TOfa S{& *ttt*H 

TO, 4^ <.»il<. a TSl ^tlTO ^R^lJt OTt^Rf^^cTOtTlRl ’©I'uftw '5S*!t 4^fS 

CTR ^5RJ *flW ^ W&\ CTW% 1W ?r ^ e ttW TO R, 4fi> 

toi fate ^utcro ^toi 







































C^RRT 'stlc*il, CR RQ>*iR ^(.«'1 < p 5<» # 'I3 RR Rt& '©Iw stltH RR^I <4R5 CT flHIflPR* 

Gfom $««>&•« «R*r %f -m rr i & *ri<$m4$h^jw 

'©I<wim> RetR<p 4R° CR *R!*f ^"PaH sR't R>CR '»I(.is<.<p m& *RI*f^Tl ^SfRR- 
R«rWH fifl^Ht TO ?$ | 

^rat Rcrt RQ>*ilfi> RmmI rris® *i#i 

Na + - Cl 2 -► NaCl 

2 z 

<4RtFT R«tR«p *RNf Na ^©R <il$ws (TORT lfi> ^©Jff TOT ^fR't ^RI5»*il 

^*Rfa?F R*H4 Na CT ^R#T W TOC5, WlW *R|< cl <7$ $W<WHW> 
sR«f TO R«rH*t *rtRQRt ^PPR TOCSI 

WRR *rtR®Rt Na° -> Na + + e- 
ftwR e t Cl° + e - -> Cl“ 

^ ^tf-RQmic* ctw rrcr wR e t-fiwR c t R%ft *n>s«r ^rmi 

Wfirt-fiwfitf RRpHt: Na° + Cl° -> Na + + Cl - = NaCl 

4TO ~l^© WTO fiwlw *Rltf $C«M»iH ^JW TOC5, ^*RfR^ RwTO ^flW Wf 
<fr $c«h»$h sR*f ^i #r wiw *wtf cl $«4 >$h sR*t rt rrt® Ifan* *tm< 

Na ^c«i<p5*i RR < psc'» RR'© Rfl <plt'sr$. RRT RR ^SfRR R*R^ RT>tR TO! TOf <?T*lttR 
RetNH'Q *ii><.4l ^srs^K '5fR e t-R'srR c f ^t*R SiliRt (Simultaneous Process)! 

ww.'g R«tR<p r(.®i^»5*i RR R^T 4R? ®tR<p ^ R(.®i<pS*i SRR RRR <p!c.W 5. R®Tt RR WRR- 
R«tliH IrUrT tCRR#? *W©?T SiltRTl 

cr*i IrUrt CRRtw '5fR c t-fR'5fR e t R9>?ii ro> i cr^crt rce^: 

1. ^CRRFT R&iil 

2. Rwil'sw RQ»iii 

3. srf^^’Rf^n 

4. RSRfRfiRt 





































































ifr* I^Tf 

1. (Addition Reaction): CT TOT-R^rWH ft&illil ^ ^©Ifw 

«Pllilft<F TOITO TO ^ TO ^*tP? TO TO* TOW 1#f 

TOTi CW: C3TO l*l4l$Ubtl TO Cpstf^T^TO <?pf^F C^RTl^S TOI 

2FeCl 2 (aq) + Cl 2 (g) -► FeCl 3 (aq) 

^ETET, *I$C^IWH TO HftcfilOflH TOET TO ^ TO ^IJlWlPlill TO ^TOI 
^TOt^R fafiNM 


N 2 + 3H 2 -► 2NH 3 

to cw ftfttiiti ^ CTttw 9 Prt< ^ to <3Pt ’ifo tot, vommw ^tspn 
1^?rN3 toti ^©?r «uitaiifttii to tot Rfomfii <*wwisr ?toto ^t 
f^rr Rcto RwfB^i 

2. Rc«|e»«i ftfrtil (Decomposition Reaction): CT R&nli) CTPt C5U8> 

(Pfpt ^t C%*T < # c F5 ^ TO* Rc.ill'StH ^lt ^Tl CW: WlTO 

to fror frotf^s to wrp « osif^r ^*iu toi from 

f^m 

PCl 5 -► PCl 3 + Cl 2 

WRPl C^n^rai^B WRP casrf^r 

'SIMM, ’flfTO* fTOW <p<qc«i ^ CTO ^'srje's <1^5TO 'aulc.Mlw 'oife|<.'st»i 

TO « TOTO ^CStCSR TO Win TO ^'Q ItoTO ^?W: 

2 H 2 O -^ 2H2 "I" O 2 

*llft *$u&loen ^f^icsH 

3 . Rf^ol (Substitution or Displacement Reaction): c<pl</il ■Jifoii 

csfpr c<fichi csfPr ^t (ptM^ito* gtfTOiPEr tot ctH 

Win TOT filftfllt* slfWWn fi&nt TOTI CWT: %SEF *fpg *iHWBR4 ‘Sta? 
RlR«iak'sr»iw» stfronf^F®'TO'*ihwi> « Rosiest*) TOr^WlnTOn <$fi> stfrolPPT 

RftflU ^ c l: 


Zn(s) + H 2 S0 4 (1) 


> ZnS0 4 (aq) + H 2 (g) 























































































4. (Combustion Reaction): C4IW1 CTl®T 

CTtim < # e r® sif^iiiw wr 

f^?jt ^bti w ^ w *i*r ^*isj <£it 
8|fq»illil ^ ^d>l C*T5R: Stiffs 

«um ^t 13 |wr 4Mw<i »«ifti«cpM « Rftmti to 
^l4*i ■'51^-'3 |-S||$V!j « *ttft 4fi> WT 

^‘tl 

CH 4 (g) + 20 2 (g) -► C0 2 (g) + 2H 2 0(g) + m 

t±)<P$.«lw S, C, Mg «H 2 W *?^T <PS(.®1 'olwtfl '0 |’S|Irv» ^ T5t*\ ^?n 

S(s) + 0 2 (g) ► S0 2 (g) + W 

C(g) + 0 2 (g) ► C0 2 (g) + W 

2Mg(s) + 0 2 (g) ► 2MgO(g) + 

2H 2 (g) + 0 2 (g) ► 2H 2 0(g) + W 

W «lf%CTFHft qfelGart «w Vl?f CTM CTfa ^W4fri W 

■^1 Wf ft&Ht Wfa't-RetliH R1q»«R «>l*®'5«l 

^R-GT 5 ^ (Non Redox) t^St 

i^rsR ^n?Rs tn^iiifnoi l^at <7ftt??r ^w^Swu ^ 

fife* IW ^FTI 4 TO* Rfolllll ^W4SWH ^It^T- 

sMh <ici> *it ^s*fe wlwl *l**it3* '3fl4 e l rH *T *ti> *iti ftw 

si^t* ^H-<av5^ RR»?il ffNtwt ^rt <?tsr: (i) 8M*r Rftfll ( 2 ) 'an8Wl*l RR»«I 

I 

1. 8M»l*l ft&fil (Neutralization Reaction): e i£|*>fi> ^t* *l<H«ni 

sMt^o^cn *m « RQ»*i» gp^R Rto ^rt 4 

*MG*ln R1q>*ilw> Rial'S ^«il **1 HCl 'Q NaOH ’ln^wn Rlq**ll 

<K3 NaCl *l**f « *flft ^*1* <K3I t£Rsfi> 2pf5R R1q>*ill <Ff*ltC»Tf *1*: 

HCl(aq) + NaOH(aq) -► NaCl(aq) + H 2 0(1) 



7.01: 


*ptf , <pii«*r <z(1*t 































































filial 


i<?8 


8|*i*k wit ^r i wtfte 2f*m filNt «<iPiw 

'S TF|?T telt ^ <*lt WRT *R ^ AH = -57.34 kjl SfW 14^*11*1 4^5 

^Itmjlow (h+) ^ ^Jtwtaltw ^=it?PT (oh ) wiite; ^csr i 

<*f?T*l?r T SftlR 'jfiJ *l<i"iMm ^TW RlS*iil *fltt ^»w i NaCl ’st^lii Na + 
Cl- ItWM *ltCT I 

H + + Cl- + Na + + OH- -► Na + + Cl + H 2 0 

4t®4C B f^*lN's Na + 'Q Cl" ^pmc* 'SIlTR 4C«il 

sMsr R15»*ils 8|^5 «y.°nl: 


H + + OH“ -► H 2 0 + 57.34 kj 

£K5R f^HniT ^rrsrar h + wrft « oh- ^itort wit^t *nft 

^ «nf%i 


W41S, ^1^5 itww ^imr wwiwi ^1^ t£i1%^5 ftt *it c^*r srt^ pt 
H + 9<iw Itwifl c<ic<p|c , il '©1^ **ph Pic®i uR ^jtc^Edt® OH" j nwiK 

4>SC4l w *11ft <^<IC<11 1 CSJK *Hft ^»nc>0 

ct *tf%*it e f ^ siwr i pNt c*tc^ i cth *nft 

<P*h 57.34 kj ^5M ^ 9 f^' "5^1 

*ifM 




-smucsf 8h>H fi&Jl 

'Q R15»«l wt« *t1f^ <£)t Rfoslw sfflsR R&al ^t 

■^fl t£|-q»f5 <p|&' s tt3T ^t R<Plw 10 mL NaOH^®l •Tt'GI "SIPU HCl 

Wt^01 ftolttH TOCT 44^ %f fal3>l1>1 C’MIiT ^Bltl 

W w^r^s to hci wtw *itor NaOH w ump© «i 

lif^t ^lW ’®t 5 T %?r 44^ <pIdi« 9 %?T CTU5 PTC® HCl <H<H(/P NaOH mcHs 

'SJPP ftldjv© I OT PliJ^h C 5> t‘ 9 t1^ ^C?T ■*flW, C5^t'5^P© "5IPT 
^ R<plw-fl NaOH Wt Cl Wl W Shf^s Pl«TI 



HCl(aq) + NaOH(aq) 


NaCl(aq) + H 2 0(1) 



^oiSs» 




























































2. *RIC**H' (Precipitation Reaction): <«rc$ StTO* ijfi> OTt*t 1^5 ^TOT 

totos to l^t to fcvnr to tos tot wiwifl* sft $ 

strop ^ ror <#TO n%r ssr to w flfrHt Tort to* toSI* 

v a«llR Hero '®Rt SSI 4 '©•llPiw* (precipitate) TON CS R&ala ^TOT 

*l*Tt$f Rfoal "TO "^T *lf?t e t'® SS 'atW ^TCSPsH't R1q»«l TON 

CSSS: wlfv»oN csplnfctvas (NaCl) ST%r sacHa TOIJ Pm'ola il$u?> (AgN0 3 ) *$%! TOt 
CTM TOST TOS TOT ft&r SE&, TOT Iwl? GFlitfc® (AgCl) 4SS CSlfsSlS Hfed}& 
(NaN0 3 ) SSI ’ilRc'O NaN0 3 t£IS n^a'»l tal*ll '»l^, NaN0 3 ‘HlRt's in^l^vs aiaHIa 
TON ^flfSC® AgCl 4S gala's! «l'»r© a>a <ic ®1 ^ST Rfrala ®t? *llwia 'ffl«lla ^SSCS^f 

froiw wsit ssi 

NaCl(aq) + AgN0 3 (aq) -► AgCl(s) + NaN0 3 (aq) 

wfibm smwIj (Na 2 so 4 ) sror effim 0*1?$® to esm tost csfkra sM»fe 
(BaSOj « wliwim ^*IS TOI tafklS SSI 

Na 2 S0 4 (aq) + BaCl 2 (aq) -► BaS0 4 (s) + 2NaCl(aq) 

TO ^SSFTO fl$5t TOES CSTO ^W^SWU **IMhi>4 SC& I 4 STO* TO# 

eaftc® srtroa *ttro i 



fk 7.02: mSCsPt'f lafoal 


•tftTOS STWT 'SSSC^’K ft^St TOft 

TOT 2-3 fsf% CSSlS 
SHW> STOf (Spftra C#fts NaOH TO 
£*lW a*tal i wHw STOt ftor *tlca 
TOfs ^scs^f Ms TOS ^ ’®t Ito 

WS5T *lTO I ^TOT FeS0 4 TOf ’TOT NaOH 
STOt? TO laH^Sl TO S#T Fe(OH) 2 
til's ^(SoW’f I'afa <pacs i 


FeS0 4 + NaOH -► Fe(OH) 2 1 + Na 2 S0 4 








































































^ <?$ c$fe*fir w\ *tR*t ftm %?p ^ f^ (i) 

^t?It wWlwl "5$1 

7.3 ftPTC MWT5I 4M«F<4 

(Special Types of Chemical Reactions) 


5iNiif*i<p cnee's *tT'3TIt *It?f C^T^tC®TT Redox Non-Redox GJrf^R'»l 5 t 

TOff *fUS ^1 «l»ll*lft4» ^t ^itl 

vtttf t^gt ^1 *nfo (Hydrolysis) 

?mraf^ fafoimi f^w Rwm *nf% ^j ctot ^ f^n ^ 

fcvto W?rr ^i cw: 

SiCl 4 + H 2 0 -► Si(OH) 4 +4HC1 

sici 4 ^ h 2 o <^(.5, i R9»?ii i l%st^ c t 

CTW%^*m^Gri wtw Rfoiiift W8w*w ftww'e fiwffr® 
■^s *rrc<ri ^ ^rr *rm wsppw fiH**!* w 

i CWT: 

AlCl 3 (s) + 3H 2 0(1) -► Al(OH) 3 (s) + 3HCl(aq) 

4*!K?T, Al(OH) 3 *flfe 

(Hydration) l^gt: 

'ok.*i<p OT^tt ^rm, «ii?iR<p ^n><p ’liw 5i ■'SRf *tif^ 

^ *itw *iiP1«i«h i dH^pri* m$ ct 

<Hf^ ^ ^ ^?I volume t<i»«ih ‘ 5 ttf% i CWT: ^ihwlj (CuS0 4 ) 5 

^ <#T (5H 2 0) ^ ~sm C*rt5t >IMwB (CuS0 4 .5H 2 0) &rt* ^ I 

CuS0 4 + 5H 2 0 -► 


^3 &rm*\ <ITO: 


CuS0 4 .5H 2 0 

(c*tf>r i>i^^G *ihwU) 



































































Z11SO4 + 7H20 ^ 

FeS0 4 + 7H 2 0 ► 

CaCl 2 + 6H 2 0 ► 

MgCl 2 + 7H 2 0 ► 




ZnS0 4 .7H 2 0 

(C5*BT ->ihwB) 

FeS0 4 .7H 2 0 

(C^5t C^m >IHW15) 

CaCl 2 .6H 2 0 

(c^sil ^cujiS ^jHPwN cjphl^vs) 
MgCl 2 .7H 2 0 

(C^BT *UMwPH||»I QFfoft®) 

stl W WS $M«OjW« ^fR- 

[-gfpfft xjcl> «Tt| 


(Isomerisation) 

^ ijfi> CTfafa (£)^ *ltCT ^ 'ol(.i*i<.<p 

^«ii ^?n '3 < pR> c^t^ 5 wr 

toii cw, h 4 n 2 co ^rf c ifw ^nst 

sm ^?n ctK # sm -. nh 4 cno o*ui«iR«i»i »miiw5)« ^fihat (h 2 n-co-nh 2 )i 

<m *Rp»ic3Rr wtsnfaiPj »miiwl»w fa®r s&fonc® <#®Fa 

NH 4 CNO -► H 2 N-CO-NH 2 

(Polymerization) fifolt 

St^tW, '&H 'Q 'StFfa St^tW ’lilHwtl 

^ ^ ^l<Ph ^ fcaf?T ^stW *lf»PIlTO*t R13>«ll ^Tl 

^l«>U <#Plt?r ^f<J »IWl»lH ^Hl OT 

viwiviN c«tw < #ptf?r i ®tw < #pitw? c t ftfrnt toii 1200 atm *tc*t 200 °c 

^5t*prisjnf « o 2 £i'ohc < q>^ ^ ^r®t ^c?f ^ 

\sf<j <#rf^ wi 4 w *iPi»im»iH ^uti ^iPr 

VIWIVIN <#|f^T <#pqt?J ^ fiMftol n ^t ^If®^ «PR«U ^ 

1 

0 2 

n(CH 2 =CH 2 ) -► (-CH 2 -CH 2 -)„ 

^it^T 200°C, 1200 atm *lf®lf^*T 




































































7.4 4»«(4>|I5 RQ»ill« ^flwt 

(Examples of a Few Real Life Chemical Reactions) 

7 . 4.1 cwm 'Rf^rr 

TOffl £ff^H 9 lTO , ¥ 6 t UlTOfi* RRTO TOFt 

OT*?: 

1. «WH 'srfttf «t^t 

TOftf PlUHf (TOfR ^T Fe) Wttfc CTO ^fl>, ^ ^SJtfw ^FTO 

<i# i <im wttfc TOtc*r ^ wro cro 4w?r ^ *i^i 4TO to?ft 

4Mt*U W TO ftQPBt TO CTsfW ^1 fc«fa 

<PWI i£TC^ <t^?T ^'o«i ’‘Pfi TO ^RdI ^fatflT erl'ah *t^f TO?It?I ‘flfT t%TO Rc.fi ^I'oIg^s 
«ilsi«.'8f*i iW TO* CTOT TO ^pfic.'o sltC^I G«iklo ft$f?f 

<$raT fetR^ifiS^ ^ ^ito to ^rrm 


+ 2Fe(OH) 3 

■► Fe 2 0 3 nH 2 0 


2Fe + 1.50 2 + 3H 2 0 
2Fe(OH) 3 


'Slfot 


<#1? Wj?T ^Jt TO ^TO? Tffim fflTOfTO Fe 2 0 3 .nH 2 0l n ^ 

^ 1, 2, 3 ^JtR MMHWl •t<TO'W TO TOl 

2. TOt (Cu) « <a|Jl<a ( fJ|Ril|i| (Al) t^TOlTO 

CTOt?fc^5^W^TO?UwRH 



*#i cu « Al <*ra wt% 4MM« «ifti»wii sfTO to?t cuo « 

Al 2 0 3 <*RT 'ql^ c f TOl *tTO®fos 'oilsiceri >ail*vs«H C^f 'TO TO Cu 

T Al ?TS?*fc*f TOtfs TO ^tl TO TO f^Nt *Hfas TO ^tl ^TOT? Cu ^t Al TO TO 
*ttfa» TO •Tfl 4t|C*f CuO 'S Al 2 0 3 ^TlTOl Cu 'Q Al C^ fWt 

3. ^t c^tf^fT ^»htv?f) ^Ht Ruhfi 

f*f*ft5T CTfatft ^NvbIg«i ^s^TOT ^1®Tf W=tt TOTI <5 W 5 !! fftW C^ft *ttTOt?T 'SRJ 

TOrat to*to toi^i to TO°f #t? ^t c^Tsdf^r w\ to* toto 

|C<P C*jR ^MI-fmMIfl <PC31 •sp'B'^lk'i ^ (**l*l<l < P) CTH ^f^lfl *PG®1 ^PlGVSfl TO 

Rli»fil "TO C 5 ^ sH^s ^?II Wf ^Hf-W'tt ^ TO TOl 














































































4. 1 !| 3 H R&sR Rro “ife %^1hl 

TOlOl* *llk*R RRfi> CRtCT w RtRt Rfa® wt RR» RTOf (c 6 h 12 o 6 ) 
rr wrfw to (o 2 «w to fR^m to) 

rirt \b$-rTO® (co 2 ), Rft (h 2 o) « -*1% ^*R toi 

C 6 Hi 2 0 6 + 60 2 -► 6C0 2 + 6H 2 0 + R® 

V|l^t|4 *llk<R 1%RR UTO ^WM>4 *H4*4»i)c® HCl fcsfapi HCl CR 

2|*lf*i v s R3R SRJ wl^c.«p RTO t£l*G|P|V!9 etl'SR 'Q^*f (Rff© TOR l 4*5|P|V!J TOTt Mg(OH) 2 
'Q Al(OH) 3 <*R IRsRl TOR ^ HCl CR SfRRs TO <fR* <R4tRRl> (RtR 

*fR i ^iPitva* RQ^I <*RR5T: 

2HCl + Mg(OH) 2 -► MgCl 2 + 2H 2 0 

3HCl + Al(OH) 3 -► AlCl 3 + 3H 2 0 

5. RWM «llfft>R TO 

8||fR>4 RTPT trof ^ RR P i 8||f(&4 TOT <rRR fTOR RtR i 

iTOR RPTCR ' 0 |ft|C'stt »1 CRvblM C0 2 W%I RW 'Q PI*# P I CNG, R>C'S?«n, 

CRjfr, CRWlpR, wN ^5Jlf? ^MlRtR CRTO'Q 4R^ TO C0 2 4R* RM « 
PI*# P i 

CH 4 + 20 2 -► C0 2 + 2H 2 0 + *# 

7.4.2 RtTO C3R3T CHt*f Rifa %<im 

PTOR RRTOR TOR iRf^ «l>lRftR iRiRT TO TOP® TO5 iRRt ^ 

^cw?J 'oiRR «iRltin 'TO RCR 'ok/i<p ww '°k/i<p 1r^ RRt apse's RfRI 

(R5R: 

(i) R%R TO (RCR TO*HtR M 'SRI (RRR fcsfff SRtfR %*R <R fTOT <Rfi> TO 
RP7RTOt*fTOff© TOR, TOR%t *tp© TORl 

Rip f%SRTO RTO CRTO Mr TOR $*R (RR WW RR Rip 4R^ Rp 
£ftR*f Ito ^RR^Sd^? RR (TOR SRJlfRCR R^R To ^CR RRT RR TOl CRttR 
Rp %?CR^ SfC«T‘ 5 t CRQRtCR TORRRw? ATOtCR I^T C?|f^? TOI 





































































i'bo 


few? *nqjPT m* fc*Rr ^ «<wfl» «rr§? am ei&iii'iciiu 
^tw»cSic*iflfc m\ t ft^ ^ftr i 

(ii) ^f ^t 'PlfeeT ^1 '5^'*ll^l <1lR ww R«i 1 $ ife«i'sl <p^ltih 

C^^ftl ’fflsfl ^©3t? 4 ■‘pl-siw 2f*ffw ^?t? 

Wti ^5 erl'o)ii CTft <P*i'a ^ i ^ (Si0 2 ) i ^ ^ CTffl m\* WT 

W?r 2 K*r RQ»«ilo "sitwr 1*lle^«n'»l ^ ^?r i 

(iii) pnft Hifii»*i csm Ws* ~m ^ri ?w ^ ?m mm* 

'Q *»% *m nwwFto fi&nt w to ^ ^ri <?tm fc»ft 
aww^imi 

7.5 RQ»*(ta ^t Rfosl* ^ (Rate of Reaction) 


wift, kn«P^ %? *rotf fcvnw ^sr i c^m wtwt 

<n*rnifaF fofom liw w i <?mim to w »m*r i *hto, cto*it 

wlwl *H*ll*W RQ»i|^ ’tfet^a ^.C's ait'll C^f*t TO?! ^Ic’f I 



ffeai 7.03: ftfef «|f®>|*H^ RQ>^|; c®fl^l?r ^#Bt, t»il»i^llwi g^flTO, CTOf fiwW 


CTO*?: NaCl AgN0 3 CTOt *1? 1 WWW TO ^f^TCH AgCl (TO ^IM 
"PM I ^SlITO, (.“ll^lfl fcsj% tiR# 1^C®f "srfwst «ic*n» Ito TO?! “ftc*! I 



















































R&ii! 




RR»«I ~§ps cto i w RR»«I tos *K’qfi>'® ^ <?r 

RQ^r «it^m ^r c#r, ot Rftm*i c#t to ^wIBv© ^ <?r RR^to 

’iRiw’t ^t ^ i 





-\ 

R(^?jR »|<ital 

5tijfi> ct3>Gn5v3<i ^r ^ jfpr ^ <£ro 1 , 2 , 3 « 4TO%?r 

f^s TOtl 2tf^f& c5ai5lu\Sw ' 0 ||^|R<? 0.5ft.sIT. fr>ilR>*il*i <p|-qcil> (Na 2 C0 3 ) ^v|^t 
TO^TOCTM^t'ai 1 'S 2 TO cMJfi&W *<MR 4 > *llft t£R* 3 « 4 TO 
Cij^GfUtSw *RW ^ CBCST *ThQ 1 2 'Q 4 W d3>dUSM 1 fit% (FIfsr «PT (Citric 
acid) WRt R>W*1I« (4-10% Acetic acid) ^ TO 
4»«ll I 


12 3 4 



f&Sf 7.04: 5^1? <4f*#3F RR?i| 


1. c^t*T c^t*T c^= > t»n>'Sc<i ^f? 

2. C^t*T c^JftvSw ’tit^RT ^ »Tf? 

3. CTO dWJflWiM >Mtt>ttl «Pt *tflTO ^? 

4. c.iJ-'vfSSw *rau>ui RJR 9 tf%sitC c t 5 l3tW?‘ ^f? 


t^stTOt: 2 'Q 4 TO cMJIU'Bmu 44»fi>tt© C^\ *lRTO *tJl*T C^f? 

___/ 


irft , jmn- ^-ioir <«ft 




















































R&*il 


%*lc<w vgR ^c'o *IRg^ OT, »4|^»TI5 RRRJ ;> i < p a i *i*iH ^IRhH 

*m Wfc ^ r i *rayfi> Wft *ronr ^Rssf ci3>g|T»Sw wif^m ^ 

•tT yspRt ^prIRRM RRhi^ Rfriito ^srcRsteR •it i 

7 . 5.1 ^It-HIc'oPmln (Le Chatelier’s Principle) 

^rat ^fiR, fcs^t Ufom Rf<w ’Rtsf^ nw Rfym to ^iiot 
^r, RQ>*iim> '^pqpi^ft Rjts?rr ?m\ ^*nw *wH»pnr RRrit 

w RR»*iw *ifiM« ^t, «ift Rfriiic* RRy?rr ^n Rftiihi isw 
RR»*im ^ c#r «nc*i ^ w cw» « R&tiM ^i? 

«*itwi 



WI —r 



ffcsr 7.05: Rfrillil ^Bt^lt 


Rfoiils i 53po RI3»«h rI* ^ «lt^»i *tR^?r RR»«R 

^R ^5^ «E^i <£& -to >1^^ Rid 5 *!!*! ^R *l"Bi^t RRsum ^R *rsiR 
^«i *iri <*i 'oi^'xiic < p v5v»^t RRnrR ^RjhHt ^*il ^ri 


^BW?l a i**|^'oi f ?lt It ^llw*, OT •ifiRW lH W J 1‘*J^'©1 

Rft*il*i isvitw ^m, *W^t RRy?n?r c^ foy *|R^R RRsw 


Jt 

/i 
























































w (fear 7 . 05 ) i a*tm^ aimwwm ^iRja^lwam as faQmifl) cam cam, 
am®m CTfl> CStm (?^ I am alvuMWIS ROmlS fsstaa at*f, m, WTtajt 
afaaas a*c®i atajiawta afaataa am am i filams majiawm ^mms afsata 
^fmatam mMicafasm ^fa fas farima as i mt-*ntafasm ^tfafi> apa: 


/^-X 

cmrnr R&m</ mm*m ma/a(% aw, m, ww tw# a§a®a am as aw 
aftW mSWfS 4 w*iI'»/m yRlfsv as CW aW, 5W, amJSJf Svjlfoo *(§3wFJW WfftM 
£Wfsa as/ , 


mt-1lo»Pl*lUl #fa?r ajNtf 

am, aw fam aaaimrn sian^ amjmwm ^ sama *rfam©a as mMitafasia ^faa 
at SICS c^itT? *|a W <uNjf <psl alS I 

>aafi> va'o^t Rfom RwmI mat atm: 

N 2 + 3H 2 s n 2NH 3 + 92 kj 

<*$ fatmta aw ^*tfa, aWfc #r n 2 4a? h 2 Rimsa aaa ^ata nh 3 

^*m a^ata aas RRmlfi) aw fcvl1*w a*m i ^ RRmla fatfag^t w*ifi> aw^jft, 
aWte nh 3 ca camt n 2 4a? h 2 ^*m mats aas t©w entfsa as, aios$ 4a maj ^»w 
stmta asm as i mmst 4*ls mMltafasla ^tfaa foto maca 4$ Rfosls 
aw stmta amt am a$mi m-mteafasts ^tfa ^nft am m mat am am 
^famfsa smtsw shift's '55a am 1 am siesta am am sfa rn*g*mpit aw ^afa ft&iiilt> 
^fa am at am mnm mft aw ^aifsa am 4 a? smrnm stafta m am mtmt ^fa 
mm 1 sfa faaftagft amafft am 'siat«i <7# aw cama am aw ^fa«tft's 

*mi*m awfas amm 1 at-atcaWsta ^fa agmft awm aaca atfa amatmt ^fa 

am mm faafta^t amaift RQ»iii^ mrni mmatm *m am, arcm^m% f^aam 
aw stmta ama mm am taa mca am faca am am aWK nh 3 camt n 2 a h 2 ^aa 
aw 1 










































































i* *>8 

TOrt *nfa, Rfoni* ^iniM^vim «fw?t ^r ^ ^ ^i^t ^®t*r 
RfoiiifiJ to iw ^t*r &i>istft's *mi*m sMfw i ^ ^u^mfw 
(TO 5 ^5R fTO 5 W l CT ^r RQ»o|?) *lfs<l'©*l ^?I Rf <R RQ>«j|<j 
>iivijm*vii^ %*i?r ^mtsifa ctot spm <r^ i 

4TO ^ic^m fata Rmmi <irt w ^«i^t TOfi> ^r*fcjft ^ 

TOfi> ^*1# I 

N 2 + 0 2 + 180 kj ^ N 2NO 

^ ftmm to aicaw wr ^r ^*i^t TO^tft f^t^r ^*t to, frot rrj rr 

CRW vah Pt(.<p ^ <ik<i R’sfK n 2 'Q 0 2 ^>w NO rc<i i 'oihlo, J il»ol < i J ^4t?I 

torm ^rr^rtr TOft^T to fiURt to R<k rrj to fiR 5 top 

rr fro 5 rsr rtcr ®NK no cocs n 2 ^r? o 2 ^*r to i 

CT^Rwr Rl^iiiii f^w « ^tor toj «c4iwi 4R# «&t%r Rt Rjt%r wro 
^1 lc<P (RRR R&iili) RRflR*RtR ^RR T>kRR R'sfR Rk<p i ^ilwjM'^ltn R1^uc<P^ (.VllS c*il*1 

r^rjt ^ $^tor cth r?rjir rIrrto to rrjm^rir $rr rcrr sxm rtto i 

<?RR: 

N 2 (g) + 3H 2 (g) ^^ 2NH 3 (g) 

*fMiw>faiin ftffc^>iiw RRjH^ira to stem ^rTO® *mi*m 
■to to i 'oiin's(.»i Rjw* crm R°*ijt c^f*f tot to cTO rr 4R? <rm R?Rjt rr tot 
to rr ^ i tstor R&niii rr fro 5 ’Ut% ^Rtw <ri«t rsrjt c^f*t ( 1+3 = 4 ) 
<*ro to fro rr ( 2)1 r 5 ^ to ^rsrf^s *mi*m toTr^® rrir tot RfoiiifijR Rjt%r 
$TOR (TO CT1»T C*^ 5 ^ CSTR®T^ m\ 

C’tw N 2 « H 2 I^Rt TO NH 3 I ^>RJTO *nft, C#t CSJt^T (TO 5 

CTOR f^ 5 ^TRJ TO' ^ItW i <pk®£ >)NM^fl?I K’f ^sfro Itot «Tf-*lk'®Pi<jl?J '®i«^lw 

m^prsffjp® sf»tfwm^tv^rm^ rj<to To 5 c#r ctor 

PtC4» « <(k4 I 

^rat TOT f^RT RmmI ’I#: 

N 2 (g) + 0 2 (g) ^^ 2NO(g) 


^oiSs> 











































































Wm Ww <*r? wife csih ?s?tf 1 + 1 = 2 ^ fcvnwsr (?iH '*wm 2 , 

^ W?1? <?itt?? ?l, ^fiw *ifW? ?? ?i 1 wtw w® ?lf?, 

^ falepsiln ^Jl^im bit?? cult'll Sl'oH M? 1 

*m»im? stm 

*m Wiin fc*fir W«»? *w»iton ^ i Will? c? 

t^lt?l (*R5fi> W>ilt<P* «I*hM <ll'»lc e 1 ?T-?IC«Pnl* «iyilw IW*IM ><1 ’tll^hl <l>fr«l 

?fih«GHI «H«P«1M» 8MfW <PSl* «T-iJ %S?tW? ?f??N ^ ^C>® I «||am) <J«1(.'® <1#, 

4?tt? Will? ^Njf^ft T5t? W ?W|5W l «4I4^»IM Will? ?1?Jt?*?1? tfIC+ICril 
fc?*HW? WlM ?1*l£rll ^E? fcvIlOT? ?t??t? 4?I«H TSP0 Willfi* Wfte W 
?fos ?k?p <£i?? Wiit«? viHviMi ^p© w i ^rj^ir ??s© ?n?jt?**rr ?i? 
f?C<F ^Sf??? I 




1. R>C*HIW Rct>* C^t? 


(^) ttfsps (?) <£|W^ 


(?) WtW (?) otWf «nftv 


2. CSfNlft ^\ws f?t? 1i F'5*?tE? c<phfi> ?J?^|? ?>?f C?ffs ?tt?? 


(*) (?) 

(?)?l?l???? (?) ?tf? 


3. 4%tf*P5 TSftil? 'S^? C??t? C^l? ??t?? Wilt *P?? ??? 


(^) 8M?=T (?) w 


(?) *kctHh (?) srf^lt?? 























































4. H 2 S0 4 + MgO -► 

(i) m ns 

(ii) ^Mh®* 

(iii) W2C*F*r *fc® 

%5^C^#^y? 

fa) i fa) ii G iii 

fa) i G iii fa) i, ii G iii 

5. 2FeCl 2 + Cl 2 -> 2FeCl 3 

(0 ffiinit 

(ii) 

(iii) 

ffel ? 

fa) I G ii fa) i G iii 

fa) ii G iii 0*0 i, ii G, iii 


6. H 2 S0 4 Q J lh<p|«u Wt?H W? 
fa) +2 fa) +4 

fa ) +6 fa ) +8 



1. GTijG <7F$ wowm ^tCSf 8|fa1w ’Ul^f l 

*llwm l*ici> < plc # il *t\bc*iG <ll>iN »llwm l*ic& C^lw! ttW i 

fa) 

fa) <i>ii*iFfa ^rsuR^t ws com? 

fa) ■slliil-Jl >i^?i v ©lw<i 4N?I C4»H ^wwhy ^iWJt 4»wl i 

fa) c^t 5 ? ^tcsr ’Ufw? -*m ^ ^ ^cat? csrot? 

\Sg«i<i ^‘ p tCT s *itG i 




























2. Pb(N0 3 ) 2 + 2KI -► 


^ < lc?i?r R&iil* ^ic«iic<p fro?r TOt tott [k = 39,1 = 127 ] 


^TOf*T 

*nar 

** 

TO 

OTT 

TO 

8< 

to 

W® CTlfc 

(mL) 

TOTCTO 

0.2 M Pb(N0 3 ) 2 <*RT 
(mL) 

1 

2 

3 

4 

10 


*llP)4 «IUI'9H (mL) 

4 

3 

2 

1 

10 

0.5 M KI 4*1 «||*I'©H (mL) 

1 

1 

1 

1 

4 

Slfoft MltoH *4C«UT CTlft 
TO^T (mL) 

6 

6 

6 

6 

- 


(5?) to ftltRrr to? 

0*0 <ro%« TO*t tojt ^ <ro? toot tot 1 
(*0 TOto csnfc ki «*rt ‘ p tf%srt c r w sji^r? to otto i 
(^) cro *fmg<T wifi> ^pr to tot to tot? tot 1 
3 . 

Na + - Cl 2 -► NaCl 

2 z 

Zn + H 2 SO 4 ► Z 11 SO 4 + H 2 

(^) %n to? 

0*0 f^lT #T CTO? 

(«t) TO=t TOJT Wk TOT 1 

(*r) w ^»i*k ^d> - ftcsm TOt 1 














































IPIfiFT 'Q 

(Chemistry and Energy) 



C^tvsm ^fC«T valMI’Sl C 9 !^ I^cefn ^tll^r ttTO' C*tl\5tC®T W Wti 9fl1w 

toi ^tro liifljDnfir to ’•ft «TOi 4 *%& TOnfw *t1% toi *ITOfa to <4 

<rpit#FF <ro? ^Veiwt ^t 4 *11% ^itw *ro? 

ffTO f^jTS, TO '3||c«il ^Ht?f i c®@r '®t C*TO ^5T*W% i «n ■*if® 

cro fajrc fcvtir ^ i 4 ’D'»iw ^? id Iro wot t'oNicw to snst wotfi 

CTO ’TWtfw Tft "TO ^TOT WIT TO5 I 4 Wjpffa «t 

rtR wit <n*iuiPto l^at wt RteGNi* Wm <o ft&ntyjMta 1%| 

stm ’rtror * «nmw« *i31w« fc*i?r i * w Itwt 4 toiert wttbj 

Itwi 















































• ui»ihiR4 to i *i% fcvn*jpw tojt ^?rc® *im 1 

• i, i% ^Ht% l^fursfir ^ ^*it<H, *tfk<i*t 4*tc*im ^wi<r 

^iNc.'o 'Q ^Mlft ft«qi&c»i »tcDva»ivs|« i 

• fart*tet<r Rmmu c?rc*r f^r-^fs}^ war 1sf^» tot ^©t 

«iyi*^lc*i<i *^ w W, -ql^l«i 4^5 <$3 <pl4VlR'»l ^ulfli *ltMi 

• nl*H«fl* Rfriito toSft ^ *lH « 'sil'4|R*4lyn TO 

• ^rh-Rgh^i to qmr tojt 

Bile'S *tfa? 1 

• Urtfilfar ' s lt*nC s r R 1 ^ SjQ>fll ^jl^ljt otic's *tt?R I 

• w!« TO‘R 1 i l «il «p-si(.' 8 *lt3^i 

• fifer *W< ^ «*RT <llRRtM> TOt? 

»(\s|a<v8 fifC® *lt?Wl 

• *m*PB|far c<plm vsfvssql* «i^T ^(.vs *im I 

• Resign 'Q ? 1 jH'®iR<p w»lwn '^rc^tr ’fN^r "^TWir <mo© *11 $^1 

• vsi^ tojt * 11 ^ 1 

• Vfc-Mlyi* TO 'HiWlMR* ^te *|fiR I 

• TO^it « ^t*r ^»tr% RR»«iis flic's 1 

• uHtoPw 4»c^ **»»R><pn f^r^ »Hc<p »ici>'©'i'©l sM^r < T"fic'© *Hiki 

• R 1 ^ 'SfHlR ^w^jw 2fa*R <mc'» *i1*n 1 

• to ^ennr wr to? *iRtot *tffat? to?u 

ffNtfl© *I1 ??i 


?4r , ttm- su'sf-io^ cbiR 



















































*Rl?R 


Jrto 


8.1 1 *lS (Chemical Energy) 

8 . 1.1 

$o®ivi«r cstRfl ct, *Rtfe ?m M «m?p i .fR# 

*R?fe ^iw ■*!% fet -*H%) -sitwi ^ «trw i *<m, ^*pr ^nwe 

*>fet *fe o^^Hfe ■*!%) ^ i 4 w ^ <ii>iiife -*i% i 

c^m ^ wkh wife *i% ^rc<m 


^R “1^ (Bond Energy) 

WR RftSf «||M*fl> ’IWJ OT ^twf *fe -sitWf 'P ^ 5 tw 

RRR ^*1^ <1C®11 

CTlffestt CjMdftOb wfeR ^I1?H « CjMdft* *>ll*IWd RW ^fe W fewM i fet 
fesr « ^fes?R<t -siw w?it# wi fe*iM i ^t?r, tog 
swh *t?rot3?r rkr w ^5 H?rr <W3R^t tog <p*h Rhwh i 4 
^ ^ *IC«*1B *twi ct ^nwt *fe tit- wr ■p v5t^ 

■*!% <10*11 

, 3l , ®8 , 3Hfe *1% 

wi Rk’m w<r <r 'snwt *fe rriw ^ ^stw 

^Og^lt'fe ■*!% (intermolecular Energy) R®lT i (RSR: *ttfR 4<pfi> ^fsiwt^t Rt’t i 

*tfe rhr^ simtF'R wms *rfe ^w§^rr c fe 'sn#t *fe Rtwr 

^ s|lc<p i 

Wfe CTlffeHN ^llilfe Cte <£&$ (TlfeR 'illUM* 6fi> G*Rfe 

^R W«IR W i «*WCT (RtfMR « 6ft C^RI^S 'SllllWd W ^feef ffeR 
«W i *>|RR stffsppft <3*l?fe ^llllWd '5Rfe 6ft wfeR ^RR W«IR W i 
2lW>i4ft OsRI^S ^It?R « 6ft CRlfeillW ^IlilWd W '5fe' c t ffeR i 

^iRfe cto «iiih>iv!c^ tot ct ^itwt -*i% «itw tJr ^nwt -*i% w?n# ^ 
^W8^T«fe -*fe C5c?r c#t i » ^iRfe <wfe wri# *wc^r 

9jwRt«^ VQ ^fe<F W?m «Pt I 




















































































<r*im « 

» vsiimw mmw© m^p ^wmsira tor mwrra mw ^rt wmit 
mmw© wf ^imsim wi m mto w«tm mw i ^rcw wm# <to *nt* 

CT^PTt < P*^ > ^t*Waim <P$*1 mwlfa ^llc<P I CTSRT: «Ut^lt^R I 

<p t^srt‘3t f^?I •>HC<ll'stl (CWT- H 2 ) ^THSo'siNR^ to?T C5C?T ^jl> 

to ^ to «lto ((TFR HCl) ^smt'tfw to cto ^?r i 

ultoA* toms to*i 

gj^mm <imto w to to R^M mw i mmw® c*m cmttm mmtom tomti 
tow^w* to to tom mfas ^ mm cmttm crnnm mrnufw tom wr 
to ^*rj ^ i wfK mrnufw tomti tos to i tom toss ot to to ^ 
m tom to?r wi ct to ^*iit ^ mm to*r ^ *nor i cwr- mwto, 

■*1%, fmjK to, *tm to ^»toi 

"to <wm 

■*!% 'Sft’fRT Wm <pjl«i9 (Calorie) m R»c.®il (kilo Calorie) ^mm <u<irIs mm 

"Stmt I 1 SpT tom mf*tm3Tt i°C m^loa CT ^rfwsTfcf mt*fto gfat 3 ? ^st.'© ^1 mfcm >W 
mjtto (srsx^c’l Cal) m?fi 1 mjMto 1 fmM mjtto m^Ti fmM mjMto 

*RWC*1 kCal g|mt*t <P3l ^ i 

4^si|IW *im®T *im?m tos 4mm tolM ^®T (Joule) Cm mmSftfmmmnm fij^f mm i 

cmnmr m<p §*m i t 3 ^ 3 ? gfimm mmm to m?m fto i tom wr to w mm 

mm gjwil'st'ik <plmt<t> l iSpi ^T i 4W J fto g|mW mm ^ i 1 ^«ic<p 1 

fmtmspr (kj) mm i 

^pT 'Q <wl<.«to*t 1 Cal = 4.18 J 

8.1.2 f*feU5 R6*ilN 

^uw ^uw <?tw m to tom *ito ^?n 

tow *w< tot tor fcvnw ^ ^ ^*nw < # c t^ wt^ 

w?i m ^?n wrt ’rf^wtw ftoc^s mm^w tom ^ w?^i (0 
tom oo tom i tom^ cw ah <*rt m^r ww 

(negative) ^©t^imft R&oh C^C5 AH m 3 ? *HTW (positive) i 





























































































m ^TRR 

towto *iRto *if% mto toi *i%ff 
TOF*sfM *1% ^r I wwlwl R&illU RUsTOFJTO C5J1& '&l'oJ'to^M *f1%C^ Ei to 4<r 
cs# ^rosfH *i1%c^ E 2 TOf RR'b TO to 4 R&*iR TOI *1^ *lER's*i 


ah - ^*1M»!cr?i «i«j*©S)H *11% (e 2 ) - RUto’^TO TOF*sfM *tf| (e : ) 


TOTO*tt^t ROTO cro Rl&w^ew c^ *1% e x fcvIMqiw csflft 

tof©IM *11% e 2 rtw c#t i TOeR 4 RISC's RRTO TOt *t%r *iR<[to ah = e 2 - e x 

^ »ih i 

cto cror RRro RftW'H^cw 

CsifS 'oi'srolM *1% 50 kj/mol 
^TO»1^WS C5# 'a|'»rs?M *1% 20 
kj/mol ^1 AH = (20 - 50) 
kj/mol = -30 kj/mol 

TOm, TOrajfl Rftmii cro 
R1aH<HV|CR4 CS# 'S|«J*o3W *1% Ej. 

^R^IM^OR*! C5# ""tf® E 2 

C«fWTOl TOsR 4 ROIC's RRTO TOT *ti%* *|Rto AH = E 2 -Ej 4<T TO «J*1tTO I 

CTO: CTOtt RftMtl RB>1W*I»|CW C5# 'sITOsSW *fa 70 kj/mol <flTO 
csrf? «i'aj , ®H t 1 *1% 80 kj/mol TOT AH = (80 - 70) kj/mol = +10 kj/mol 

R9»sl (Exothermic Reactions) 

ct RRTO wr TOI ^*r TOs* TOTO*tt% RUniT TO i totoi# RR>to 
^R s ?r e t cTO?r *i>iii RR»?iR mjH *ttc*f c*r*1t c^s *ttc^ R*<^i ah Rmi sl^H <p*il rg®i 
Ah TO ^*IN<p Re's rc<i i e'olTO wlc*il R 1 ^ quit's jjeik'o ^l°ilR 
CT TOr ^ TO ^s| c*H?lw TO ^*ftr ^ i TO1* 1 JTO ^ TO TOro ^t TO TO 
^ I TOfa *ITO* SfTO ^9*1tTO TOt "Rro (CH 4 ) I <4 «lTf3T C^mst^T TO 1 CTO f^TO 

TOT TOHTO qfejOMrM TO* fifrflt TO TO^T TO TO ^ i <?R 

TOtf 890 kj TOtS ^ I 


■ssn^’im ^mc*tm 



ffcs 8.oi: to $R*tm « to cim < 


































































*olS» 


■SPIRIT « ■“# 

CH 4 (g) + 20 2 (g) -► C0 2 (g) + 2H 2 0(g) + 890 kj/mol 

ftwft T5f% TO 

CH 4 (g) + 20 2 (g) -► C0 2 (g) + 2H 2 0(g) AH =-890 kj/mol 

^ftr, ’JTO ■pf TO *]|*iPnis>i (cao) I <wmPbiIh TO?r *jHPuiiii 

Ca(OH) 2 ^ I <7$ TO 63.95 kj/mol TO ^ I Pl^ 4 

’fasJTO 'QC&l 

CaO(s) + 2H 2 0(1) -► Ca(OH) 2 (aq) + 63.95 kj/mol 

CaO(s) + 2H 2 0(1) -► Ca(OH) 2 (aq) AH = -63.95 kj/mol 

4JMPi«l»l «jl*lfitl|}| 

'sirofM ■*!% ^TO<r ^sirofM -*1% cTO c#n ^ 
Rfoil* TO ^TO TO*I% «ll*lM OTT TO l 

'al’kl^l R&sil (Endothermic Reactions) 

to sro to or ^ton ^?r <?$ 

RQ*«im» TO^ift fifoit to TOtetft 
Wro topi# to to TOtett 
flfonw ctot w Rl^tiM TO TO 
TOt TOT CTO *TO l fTO> AH fTO 1®P*fC«T AH 

^ to *Rfw toi snor 
#^jc<P*l 0*11*1*1 t’olfl TOT to 

'on*n j, j(.*il “ll*^ I^^CTO" 0*11*1*1 tii<p*ilc.'d 

TOt TO# %?r TOP ^ito tocto 
^s*s TOt to i lire® o*ll*i*i’i,«.*il olc^ ^ frsf?T 


















































*Rl?R 




i m 98 % <wmI>riw «>i 4 m& (caco 3 ) «nw i 

^frt ^stc*t ^ <wmI>r|vi *i4wfc c®cs to <wmPrih ^1^5 ^ <prft vsi^-^r^vs 

fcsft ^ i *jMpRI»l ^ 1^5 ^ pr, ( 7 # *K® «lft?F-^Frft Wt^-v 5 |^|^vb <t|vs|C>l<l m$ 
ftt*f *TR I 


CaC0 3 (s) + 176.8 kj/mole -► CaO(s) + C0 2 (g) 

<whPi*iN <pl4i/ii5 <wlfa'>iiih 'aisiRvs ^-'oi9iR« 


Rt 

CaC0 3 (s) 

‘WMPlillV 

4l4«& 


CaO(s) + C0 2 (g) AH = -176.8 kj/mole 

<Wlfa>lillW ^t#T wR- 

^1^5 ^1^5 


8.1.3 w ^ ^ uMilFH* fifri(U( Tstvft 


sW*lR<p ^©tt*R ^ift^F©*? AH *£RT 'STt^T ‘J$'©I(.<1 R»lh ^Rt ^ i *lft *1% 

^ w $^n*pi^r oifl> ■*!% RQ»iW»>ivit^ ct 1& ^•olM *1% 

rr ft?R ah <fR ■sin %r w^n ^rm *ift w ■*!% ^ wr 

OffB ^R ■*!% C^tCT 5 (RTS ^R ■*!% ^R ftwi AH <flR "SIR R^h <p<il ^ i 

•3$.'©I<.<1 %TR ^RE^PQ 0<plwl AH RR i£R 5^ i 

CTtCTt RfaR MttflWl <W$sT ^ Wf C&& *KRt$ ^RRt <|Rre CT 
*1% ftffS ^ <F«R »|% <TC*T i 'SfRR C^tRt OTfe*R MWlWl *R*It3?r 'SJCMT W 
ftsft'SF© <R '*1% ft#® ^?I ^©1C^ ^R ■*!% ^TI 


sNiiR<p ftURt r’pr ^rr r^r ftHR^terR , src*(r ct ^*RtFit <?R 

C5$8 RR >*RS ^IR’jWN "SIWJ RpT Rg 5 ? ^*R fcsft ^ i ^R «WR ^RJ 

■*1% ftff® ^ <*R? ^^tjP’lR *RR fc©ft '5P® ■*# ft#© ^ i 

wwiwi RQrr f^w^fR ms ^rr *i%?f b 3 ftsr ^ ms <rh 

*1%^ B 2 ft*R ftf^s w ^ if t^TlR W *l%f ^#^1: 

/”-—---—-----—-\ 

AH = RR^<P^RR (Rift ^R ■*!% B a - ^' ! 1R^C 5 TR (Rt§ ^R ■*!% B 2 

= (Rt^Wt^fR ^R f»IR "SRI (WTIt (Rl^ ■*!% Bj 
- (^^itiR^TR ^R ^©t% ^8T1R Wti ft#© ^QUt C5I0 ^ B 2 ) 

























































































m ^*1# Rf^iiin cwr Bi ' s rt 5 T b 2 csfesr ^r m*v ^w fcviffi Rft«ln cro ah 
•R 1 V c tlwi «iufnw RI3»«ii* crof b x b 2 csic^ c^f*t (*i®rjN 5t*Rlft 

CTO AH tflW'TO' *RlW I 


cuR«l 8.01 ^R (*R* ^R ■*fl% 


Wf 

R'R 1 # 

(faWl^/CSlR) 

C-H 

414 

C-Cl 

326 

C-C 

344 

C=C 

615 

N=N 

946 

Br-Br 

193 

0-0 

143 

H-Cl 

431 

H-I 

299 

C=0 

724 



wr*i% 

(ftc«ll^«l/C5lR) 

N-H 

391 

0-H 

464 

0=0 

498 

C^C 

812 

Cl-Cl 

244 

I-I 

151 

H-H 

436 

H-Br 

366 

H-F 

563 

C-0 

350 


C&f^T C**IC^ RR m, 0=0 ^ ^R ■*!% 498 R>t a il®p/C5|M l t£J ^aR C^fW C^Wf R?T 1 
CTR 0=0 ^RCT* '5t®C® 498 R»(.°il'ej°i fes ^ I WlR 'OMj'olw ^®lt RH 1 CTR 0=0 
R*R Mt 498 1RRRR ^R ft’f® l 



"WOt: CH 4 + Cl 2 -> CH 3 Cl +HC1 W?lt ^tFR RlW5R AH %|R TOt I CRSR 

RtC^, C-H R*R ■*!% 414 facRe^/CRR, C-Cl R*R "*1% 326 foHsp/CSjR, Cl—Cl R*R 
"*1% 244 lTOt^R/C5|R, H-Cl R*R "*t% 431 1RRRR/C5IR I 

^RRR: CH 4 + Cl 2 -► CH 3 Cl +HCl 4$ Rfttlffl *£|R C*!R C-H W « 4R 

CTR Cl-Cl W ^ CTR C-Cl Wf « C5|R H-Cl WT 

(LvoRi 















































Rlto<H?to WI W* to SHrS (to - *# = (414 + 244) kj = 658 kj 
toH fcsf% to® #*fi® (to ■*# = (326 + 431) kj = 757 kj 
4>l«st$ RR>*l! ^tffl?! •ifa'oH AH = (658 - 757) kj = -99 kj 

c*rc*$ ah to 'sjt^r (7i^ to l^ar 199 faMi^/wier 

'»f*f to 1 


8.2 'Hftn ^wln (Uses of Chemical Energy) 

«i*m#4 ■*ito fto?t ■*#ff® ^fN^© w ^mr RfctHM w toff® *# 1 

8.2.1 *1*11*1^4 *1^4 «l4lHM '“Ito® 

uttiufi* ■*# w, ^m^rt, "tor^ ^®jtf^ «m»imi ■*#ff® to® *nwi 

ito R 5 ^. vSnltoH Wtot ^onli 

^t®i# c*ttwtwt 

wit, srtffw ’em, to tot# c’ttv^r ®t*r « mto* it *1 4 

toff «i*m#4 *# ctoF *ittot ^itn wr^t c*tn5twt toit cwtt 

*tm<ffp ^pr ^feiMM-to ^iw Rltot totwt 1 srtffto *tncto st*to §wi toit facto 
(ch 4 ) 1 tow ^iwi 5 *>Nfc factor w ^iftofw^ *iw faltot towt to w 

4»l4"«1 y9|^-'0|3||^,V!9 > «f^ln ^t*t to^ 'SI I on I ^RJ to I 


« ^5 to CT ^tolfat WWt CWl WffF ^iwt, ^ 'Q toFF ■*!% 

(to*#) *ittot irm 1 ^©to#Bt w <tmttop «itw ^stcto top 

tout to totnto *# ctoF ^twt, *m « top? *# *tttot to 1 

15 $ CT®T 

c®itot tofa to# \>ba\\\\) <it dJP#*iw« toto w ctofa*t to# toto tot 
to, wtwt ^1 cto (to# ^t to CT*t tow totofo® ^ittot too 'toff® 
topt) 1 to wcto top ot to^r totnto tottf «ttw i ®tcto top ?ttoto fatto to 1 
tormto toto wr totmto *# ^n*®fw tos fasrc *#ff© top® to 1 


^o>Ss> 


























































































<TOT « 

<?®mt to, ittw c? ?jflsifa cro tot c®tor <m i %s^ qiroi? *ito? 
sro? to 4 ?? to? >imw& wi? s^®!? to ?*to tof to ?fto 

: 3 S C? <.v»f*i«i«i C?*T ftsf? "TO ?? i P)ct?<i Rfoiil ?ct>: 

Zn(s) + CuS0 4 (aq) -► ZnS0 4 (aq) + Cu(s) 

4 RfoiiM toc? <ii>iiiiR4 *t% *t1ro ?? i 

8.2.2 «I»1U(FH> <TO *1% (#<& ^ 

*tTO? ^-topj? to <ii>iiiiPi4 ■*!% ^»to i 4?sfi> to *tTO? 
to ftfMt to to^ ^i>i!^4 *t% ?t? i >3 ^tiro TO®ta® ^ro? 

TO 'UMOri ?TO 1 i ®%s TOT TO? *lf 5 ? to muiR* *1% wra 

c#t ^m's ?? 1 

?mt? <iro ?tot ^t®nf? %ro ^ ?t sttflw to ^#1 <Ftfc?r sn^fw ’em 
c^ngtcn <ro? fero? «i>ii*iFh> * 1 % to*i%t® ^j#® ?? 1 <^ mto ct to 

?t? c? \at*f <u<^N "TO ^0>? ^l? ^T> TO ?lfi>? f?f%? *lto ftat? ^T ?? i <?M, ^IT 5 ® 

?r Ww to*m? stp to? row? ^ 1 ?tot, c^iPum « srtftro to 
^sjrfw *tf?w ^t®nf? TO^fro^^t*nf?TO cMc? ot 
TO*I% ^*1? ?? ^TO> ?tfTO *l%7® ^TOf^s TO (aft? *nf^, WRfW, folH, 

$v®jlft t>Mlwl ?? 1 

TOt?rf^ *l%? TO ?TO CTO srrot C?fi> TO? TO ^TO (Tilt TOt TOM TOCgT^*t i 

$ta? ?fsr wc*t oTOIfro TO, c#lwlfac*M TOiTO to ^teTO W to' 
^tro *nfl> cto fro c*ttfw *nf? « ?i$ cro c*nfw ?*i?? f^rr to 

|CTOf (c 6 H 12 0 6 ) *R% ^ TO C»ft TO qfeioeM'e ^ i <f| 

CTO TO TO I 4 Rl^illfiJc^ ^TOrat TOf^ ^TTO'f ^ i TO TOTO ^CS^'t 

TOit® ct ^ftc^rt^ ^ro to' <ii>iiiiP) 4 ■*# Rc>ic<i to^to to cro to i 

<£i$F5\ VQ sft%TO csfc « ^ *fl€ta wf ^ I ^ tiro's TOmf^ ■*!% 
■5(^f TO 1 TO?, TO5 'S TOM gft^r TOJ Hero TO 5 ! TOi « 
2ft^ci^.c<p ?tTOf?^ M ?«Tt CTO ^TO 1 4 TO%, CSrtf&^T 'Q ^ stl'Sk TOJ (?TO 

?tTOfM ■*!% TO 1 4 ’Ift ^©t*t*H% ?t TO?J 2tTO '*1^® iTO^© ?? 1 (i| ■*!% MTO 


^T , ^RBR- G5(f®f 

























































































































Mbr 

'Q Sft^pT Rfoq t<srR<p <H < f<P«'il' 5 t '3TO i <pI(.'sr f^C®^ shl?iPi<p *1% 
TO to* wm i 



^TOrs 


6 C 0 2 + 12 H 2 0 

^T 'Sft-'orsiRvtt «f|f^ 

«plwlRp«i 

^ r* tt r\ i f~r\ i fn c\ 


^ CgH^Oe "*" 6^2 "*" 6H2O 

^%®PT <#T 


16af 8.03: TOl<P ^?CSW SlfaRfl 


8 . 2.3 ^ 

FtttiPram, wti, sitftw to <fitcTO #*Hr toi 4*1* ^miRu to 
*1% ^ TO i TO *T 'aif^K'SrW C*ltTO 

toj Rwh TOt#i<F -»i% <ro to*t ^ i <ift wift to « <m, 
’ttf® tok?ti, ^topi* ««TO*TO**?if|i 

#ro ^rrf% c*ttro cwr to*t wift *ift, ^ #ro ^Hif^ 

c*ttro ’ITOp*i* ** i #*t*tr c*itro TO ^ i 

Stf^TO 'sttaHl ^HlPl 21.3 RPlil»1 15* Wt^-'0| < S|l$'S fcsf% *£E^ I ^t^T T5l^- 

®r^s to to w toi *i* wftar %*^ to 

^IMI*I ^»l4*i ^&I^-'oi3|Irv 9 *UPf ^R>-si *l|Pis ' 3 TTC^T RRp?il <pw 4Pi's (h 2 C0 3 ) taRi 

<p^c^, *t ^R>* *ttf** ^iiw "snteTO*t 41^5 ^R> <ri% i 
*ifTOE*f* to^f to^ i #ror qjMiPta wiot to ^ t£i w toft iw 
<3fa%5 #ro W* *tTOl ^ #TOr ^MlRi* *f§fw <imM ^*r i 

wimmm^ 8itm«rw<i #ror ^nf^ ^ w $fF© i ct *tf^rt«t 

#TOf ®TO TO CTO C#t #NHr fc»f* TO *fi #TOf ^lf®% 

^ror ?m #ror ^Htf% c*m to to i #ror toto 

ffifro *nro toto* ^tf¥m #ro ^Hif^ ^t ■ s 5R%© 
#TO ^HlPlO «mlM« TO^TO ^rfroc*mWQ TOMATOi 

























































































































8.2.4 

totrIto *tf§?r ^trr trow ^mr rrt to ^iriR w r#i Itor to ^>, 
siifF®* to, c*idaiPi*iR si^f% tort ^ to RifB^i 4 rw ^ftTO fay* 
tort *&& i to Rtfsr 4 rr ^iTO crtto r*Rr wR-to^ssr rtcr 

R*Rr $^*R TO, <Rfi> ftm 4R# TOI 'aiNIt'm R%?R ^J ^®F® 

stffro ct ^iRift TOrt rr, ct^it ^n® Rifty* to*i «*rt to h&Biwm, 

RlTOT, W* CRftTO R%T (RtR t^%® TOI CRSRJ RtTOT 4RR ^tRlft ^r 

tot r?r£ rRto R’Jr to ctort rrtoi 1^y*f rt to cr ^iriR crttot Tor 
tor to ^rr crTcrr ^r^s'Q Rtror tot toti ^rr Rf^R Rtfro 

RtCR iTOf i£)fR5 fc©f% : TO' I TOT 'sRR CR TO ^®R RftR 4 (flrfR^fCRt RCR$ RfRTOt 
W& TOI 4 ^f&CR TOw^TOTi 


co 2 

+ h 2 o 


R>Rr vSR-^I^S 

riR 

<pl^l»i<p i£)1r^5 

2S0 2 

+ 0 2 

o 

-► 2S0 3 

RlRRTO ^-'Ol'SlRv® 

'qftltW 

RHTO 

2S0 3 

TOPRM-TO^5 

+ 2H 2 0 — 

RlR 

-► 2H 2 S0 4 

RHWBR4 ^1Rv5 


4 N0 2 + 2H 2 0 + 0 2 -► 4HN0 3 

HfttfjlWM 'flWII^ RtfR «lf^W Hl^4 4fRv5 


4 TO^b ^ r%tor ^srj ^ r#rr i touri to rr i *rm«hi *nfR to 
RR i TOT RR 'Q voiijId '^TR'Sf SlT^R fijR 5 TOT R>t§R TO TO i 4TOT rRrIto CTO 
lR«fc C*flRR TOrni^vB, Rl^atR « *awj4^ (CRRR-tTOR) TO I 

^pf<T TOR ^TOrfTO <fl^ir RRT dRlilft* IrUrR RTTO IrI^ST lRRt$ TOR cTO 
RTO i 4 <.hh.<p 'vcSlwPwH «hr (photochemical smog) TOT i <pc5lc4»l>wh 
C*folR R%T fcRlRtR Rl^TTOR 'QCTO (0 3 ) ’TOR RRRTRR TO i 'QC'STtR ^jcrr ^srfro^R 
Rftf CRW ^‘ s pI <PW I < PlC'Sf^, ^ *TO RtRR TOT ^jf^R RRR IrRRSR® TOT 

RvBCR 1 
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8.2.5 ^ 

«-*i% ®®r ®rj ifRifr c®®tfi^ i ^r® ®r® ^miFr tom ®>niift® *t%® ^ 

®Rf|l RfppQ ®s®R C%*t1%, *1% ®®tRR cgro *|%®v3 ®tc®? 

erf’ll i§<m toic>i<i TOm% *iHr t csfRR crr i to® 

TO^ ®Rf|, 2jf®W ifRlft 21.3 fR%R 155? R*tfR £®fR ®® RCG^i 

m, ®c«ii® rsksbr siHrr ®i3r sj^t to i ®t®s f®^ srtff®® 

2i1®®R «fRT TOJ®i5f -qj-qsJ* RR i ®f® ®CR® <3®^® CRC® TO i ®^R \5l^-voisq|$v!9 ®lft 
5 lJtR ®R ®f RlRRTOR fttoo ®TO^ CRC® TO i ^-'oi«|Irv!j ®RR ®RJ $*IMw* 
TO TO Rt i ^#T ®|^i|3||$® gfp- *|fRTO ®N*t% « TO® TO i <*TC® 

®M ^^f^iftR ®TOt® f^CR 1WT CRC® *j|cc^ i £#4® ^TOR (global warming) RC?T i 

$sTO</i ®mt® MW ®RR ‘pRc, 6 ! CR^[ ®[RMR <is*p ’M vfc RSjcsjR 

®fRR $55®t ®f®CR fe^i CR RR®tf ®SRlW*RR *|f«l% TO® (TOR 1®»IR TO ®fRR 
ftu> ^c<i *ilw i RR3R ®1^-®T®1^® ®®ps ®ft®8 1®^ ’OR To CR’fRt ®tTOI<i)l ^f® 

®RCS^ i ®TRRt>® ^fRR <4 ’'IiSrIc® *fsj«i^|v5^ £|®IR RC®T’ (greenhouse effect) I ®0R 4 R®® 
TOC® fsR®$R TO ®R i ®r^T ®1^®r®[1^Cv5R Ijfwt TORS ®RJRJ TOR (TO TO® 
CRf 5 ! i CTO® tCTOC® CTO^ ^fHlfR C*fl®lCRR TO £0*® ’OR’pRt 4lR® ^R ®R«f i 
4®®f CTO® CTO^ CR ^RtfR C*flTOR TO SO 4 ® TO^TRt ®C&lC®fi®jM C*fi®R ^ 
RRC^I <£RR ’OR ®^|R®^R X 3C'S?H ^®CRR RtCR IrI®® ®C?T 'QC'StH •''swu ®tro 

fTO I RtfRTOR 'QffSfR *®R ^jtfR TOTO ^J®fR HCTO ®t®f ®CRi TOitC® 
®rf®C^’(^ (ultra violet ray) ®C®, ® ®n®RR ®C®R ®RJ ®®p® '®f®®R, 4'SRl® 
®JRTO ^(s ®®® ®?R I 'QC'SfR ^®R i£| ®1®R’llR RfafC® <5^1%® TOC® ®® 

sRR <PW i 

8 . 2.6 ^itw® ^t®nR 

^ror-^ to ®jrc®r®i ^ ®rofro r?t®® ch 3 -ch 2 -ohi #®*ii 

^RlfR (TOR C®C®f5R, toR, rtS® 20ff®R RC®f ^IRRC® C®®0R9 i 

®ft #®*ir i^RlfRR RC®T ^[Rstc®v 3 ^t*r ^fro ®rto To ®R®RTOt, ’ttf®, f®lR, 
WtTOf gpff® ®RtC® (RC® TO I ^SR ®ORfR®RR TO® CTO #RRf 'fRlfRR TO 
^TORC® t^fTO ®1R tfe ®R®R ®® RC6^i 5J$®C§R to ’tlf®C® C»l|iRR TO ®®®® 
10 ®l’t ^TOr l^to ^RtfR f®RCR ®RTO ®® To i ®1^ ®R® R® ^®TOC® ^RtfR 
f®RCR ®TOR ®RR ®®^ #®*IT ^RlfRR ®“R RTOI 


*o>Ss> 








































































































































8.3 ^kk<U fitful 

(Chemical Process by Electricity) 

8.3.1 (Electrochemical cell) 

^i®nt? ?t®n?fTO *ito tom%® tottoi TOt*ito ®n?i? f?^ 
*t%® ‘ s # e tvo to ?t? i to? ®nro wr? ^]«iw wiftcv >mi>i9 f?^R *ito to? 
f?^ *tto- ?mt? tot «i*iiiifTO to?r *to! ?t? i c? toi? torsi <n*ii*ifro to?r 
?to «i*n*ifro *t1to toi*i 9 fro? *t%® ®mr fajrc -*i% w tot <n*n*ifro tom 
?tor to ®ro ?mrafro cro to i ?i?t?fTO cro? to$; ?r *$5 to ®to 
tocm? sro m®? w ?t sitofr ®rr?to ^twr top i w ijto 
to!i> m®? ®i? to to>iR ?r mifcift? toc? ??c?m c^?! to i cro?? m®? to 

?! «IW$> TOtm ?! ^WCJalVb (Electrode) ?®Tt TO i 

'®R^> (3TO ^ TO!? i 

(i) '»I»s Rw|<u Cm!? (Electrolytic CeU): C? CTO? <llTO?3 CTO*ll ^®! (TO® ®to 

TOtfl® tot cro?? tot tom ?tot m? <?$ ctojc® ®to torn cmr? to i 

(ii) ’UM'olFT* C®!? (Gavlanic Cell): C? CTO <ll>llilft® to?t TO f^ to 

%s,*ft*R 'TO C?^ t®hw» ’1 )|«i'o|Pi<p CTO ?®f! TO1 

HRhlf): (Conductor) 

C? ?®®! Wf f®ap, *lf??TO TO® TO ®tC??C® 1®jK *lf?®f! *tmtf TOi C?TO- «fl^ f 

«n®fefr, to® to®!, tocto wt, to® « to? wt 2fff® f^ to?tf? toiro e t i 

*l1??TO? C#TO? ^TO tm»? 'TO 1®jps> *lt??tf! ^ 2fTO TO® TO? i ??t: (i) 
^CTO§% to®ft 4?? (ii) ®to tof® i 

HRRl5 (Electronic Conductor) 

CTTO TOtCSf? TOJ tol ^C®f®]|? ®®C? f^s, «lf^lf|\s ?? CTO? ^ifTOtflC^ 

‘'ifTOlf TO i CTO?! CTO^ *f!^§? TOT ?!®? ?TO 1?TO1? i 4TO 2fg? *tf?TO ^ 
tcroS? TO 5 1 si incite ^ tcroS? TO^ i «a to®! toM? ?*u to ^crol? -snw! 
f?^, ^rfroito to i to«t ’itoto *iR<iiD ?c«t i cto?- c®n?f (Fe), ?**fi? 

(Cu), to®! (Ni), SflTFl^ ^to|% <#?t% I 










































































































^5% (Electrolyte) 

t^jps, *t1*m«i : TO' ^ 1 ¥$ ’it^s ^t 5%^s W«im l^s, 
*lflTO 'TO ^ ^ *#^©4 '©IW«C<P 

^©f®*. 1%gftJ *l*it4 ^r i vatu's, %*ftj *fpfl4 9 ri^» 5%^® ^I^ft?l ^sjtnf^s 

«itsv i ^uiw?! ■sitwr *jm< f^ *i§to to i rfw <*rc* 

c’tmm >inwi^l cth ’it^s ®%tj® w«im ^©% %sftj ^ i ^fi^«t %ro 
^»lt TOT, t>lll®*Jl*l C*Hftb (NaCl), TO?i >IM«m 3 (CuS0 4 ), (H 2 S0 4 ), 

*ilft (H 2 0), ^Nw 4 ft® (CH 3 COOH) ^©Jll4 ?ift® ^t W«im 

<PW I 

V ©I®^> fac$|*0 '©ihls ^ sffl* 

(i) '©)<$ '©f'$>^, RtsN (Strong Electrolyte): CT J i < P p i ®f®^, fttSftJ 3J^®1 *lft^© 

^ppfff^’f crafts w«rm «ik?f ^lurnt* ^®te ^©f®«, few ^r i cw-<?flf®^ 

CjMuftb (NaCl), TO<f >|MW3 (CuS0 4 ), 4ft® (H 2 S0 4 ) ^©Jlft 1 

(ii) ^ RtSftJ (Weak Electrolyte): <?l W fttSTCT ^ W ‘‘iftTO 

ws*m v®ic^c<j> ^ ^®«, fttsRj wri cw: *nft (h 2 o), ^Nw 4ft® 

(CH 3 COOH) 

(Electrode) 

^©f®^ sMiif»i<p c^tw ftiffa ^t ®%f>® ^©f®*, Resits toj ct ijfi> ^R5^%i 

^ftk ^5 n sm$$ w £tm <miwi ^»it ^?n ^©f®«, 

msfa* c^tw 4^ft vof^mw c^n??r $w<wH w tot \ wtfte 4 

^©f®s,TO *rfirt ftfiRiT ?r^© ^ 1 wr ^©f®^ <sn?p *riw ^srfeR $wIH W to i 
4 vof^mu tew %n ^r?^© ^ ^ ^4 c^tc^ w W?ir 

^ I CT ■®ft? c t R&ol ^lt5 ^TO 5 'iljlwlvb v©fv®^k ^5H CT 

R'srk'-I R9»«l ^ 'TO ! W5 v®I«^l<i ^®T i 

8.3.2 f%5^1 C^m, 'e c#^r 

C^tCT (Electrolytic cell) '*1% TO' <ll>lliJpH» I^RIt ^JtCTt 
I ’tkrs R(.5jt<U<l "SRU f4c?I f^S, ^fSRT ^ 

Resits CT ^l>llllR4 ^Qnit ^R^s ^ (Electrolysis) ^ ^ i 






















































































« *1% 


lbr« 


cw-’if^o ost?rto?r w %?r sRte; ^nt ^jiwic^ *tiR 

Cfllfcll>l ^ MlIifllH CaHuftCM EaW 

2NaCl(l) -► 2Na(s) + Cl 2 (g) 

*fa® wfam T5f^ ficsfom c#l®r 

<*r# <jt EhmIBk »nw 9 tt% pitfaifer c^tit ^ i cnifoii>i cariuftobu 

W C5Trf®m ^5im (Na + ) « gst^B (Cl-) ^iftpr ^ l C»llfe*l|i| ^IfeR « CtfNtyb ’SfaR 
^t5®T (migrate) Wtfa *H0T 1 ’1%© CTlfe*ll»l 
(35m%5^ W ijf& sjm W ^t W 

«lwt ^iwt ^ri *<i w 44 IUW 

«j|1»lfita enpw ^ WlfiiOT' <Ull3|R<5 

i «Htw juror« ^ w®r <ui&iQ4 

WSFF ^ cl- «iunw TOW, 

'enfftw sin?®? msr ^ 

WW ^t <pjIc<||\u *H'3J < P ' s Tf*lh^8 

Na + 'eillWM* 1 Cl-«m ^JKHTO 

ca^ 9 01 c j t *fa\® ^ri 
WltfTfaS TSft? 6 ! EURt: 

cl“ -► - Cl 2 + e- 

2 z 

Na + ^JfaW& Oft* ^W*S«1 afctf W MlfiMIIC*! ‘ s # B t^» ^ l 
R'StN 6 ! fafrill: 

Na + + e -► Na 

^5Wl¥ CT 'S|M»RT'b ^ ^#RR ^r ^ ^Jt^tvB CT 
'ql’qif^® ^ ^stw 'qjhNi ^T 1 

Pl5i||>l C*MfcSRT HlAjttU wulUltilMl CSFt^T ’UM ■HlWM: 

*fas NaCl «W^5% 'flUlWlttb *ttR <£&$ Cl3>G(l3\3w RSSft; ^BT ^fir 

'5PT I^Sft %r faSuR C*MBT *RC®T R|5wl>l C*f*fteR ^f *IM ^ 0 ^ 

«UtPR sRR 1 



Ear 8.04: %a^j PffesR 

cspiiii^wii Eratwt 


































































































iV 8 


Cl 2 + H 2 0 -► HCl + HOCl 

ctoj osif^r *nfjR to ftUnrt to ^cualcsMQ* >£i^n5 ^ ^c*ltQPBH^ 
to ^ %r Rit5vil>i «rt«T RiSmw <#«F5 ^?r i 

’ll? Nad '»l^s RwM 

% C>llfo*l|i| ®TO Nad TO Na + « Cl“TO^ ^*tsj TO i 

NaCl -► Na + + Cl" 

Wlfom C^RI^S OTlfoilR TO*T C*l4l$« TO*T 

Wlf^illvi l#l4l$0btl ^st 4TO ^ ^ # TO 1 ^ TO i 4TO *llfar ^3 
WI *tf3TO TOf^s TO H + 4^? OH-^TOI 

H 2 0 -► H + + OH- 

<#T ^C^SRTO^ 

fTORl CTO C*llfibill*l C$NI$W»tl ftC8TO<f W sRte^TO Na + « H + 

to <witvii^<i fro to i ^rar^nf^, Na + ^rtwR cro h + ^iiiiw<i $m*Sh w 
TO?' £R c l^®t C?f*t ^ ?*TOtC® H + TOfi> $<.«i < pS*i Sj^f "TO^ h ^f^ s Tt < 3p® *lf? e t's ^ I ijfi> 
Rl$c^lc.'st*i *fcral«t *I?P 9 R TOf H 2 <K3 i 

H + + e“ -> H (R*rHH %nt) 

H + H -> H 2 

^50tCTO i£FF^ TO Cl- « OH- m\ ^rat OH- TO RCTO StTOT Cl- 

«ll*IW? CTO C#t «ftTOTQ TOC 6 ! Cl- 'SllilW? WMt OH" 'SllilW? WW CTO 
«Pr TO OH- TO CTO Cl" ^ftR 'TO TOTO TO I TO# Cl" ^ftFT 

«UlCHlVb ^5%TO TO# $M4$H W To TO# Cl *tTO3C® *#*1^ TOl # GPlf^T 

TO^TOTO^TO Cl 2 ^^^TOTi 

«ulMl* t^at 

cl“ -> Cl + e" (Stm iTOf) 
cl + cl —► cl 2 













































































-e *lt§ 




*fldl Na + « OH- CTO m i 
Wf Na + 'Q OH ^W TO 
NaOH *pbi ^ 9 f^’ <pw i 

<*rTO c$m wpt to? 

1 3rfw SfiTO? « 

fc*lto «ttTOT 

<wltvnw CTtwt wt 

to WSt^ TO ?T «ulWlCJb 
(Wl 'flUHUlH to 

to fe# fto? 

^f? Rwi i OTSFT: 





ffa 8.05: prtfem (*»$% irpi? , ®t^ tow 


(i) <wli>l*i ?t «uhta<.*ra t>l*ef^t8 W5t? «M*M 

feW ’I’T? ^5TO TO? ?lto Sffl? ?5#|?? 

«nw ^jiSuh^w* to cw# w?t ^jicviicms to 
W TO TO, CW# TO 

sW TO WSfajl TO TO fc*l? fe% TO <WlSl*H>I^TO> 

4?# staple's 3 i1®rlc-i1 tow. i ^ *fllj? 

’ifesrst tow <jt owuito to ?*n ??i 

^ to? CTOlCHl # (to? TO CT tTO 

i oi<P^ qtv*# wto to? c#; to# ^s 
to?T to 1 Wfl?, Pilfer ctoimi ^fl» ctoi? 

WM* TO C? WF# to wf*W <7# W*t 
^®R#T «w TO W*t BSf^ TO Wfc W1W tolto 
TO I <?ro- Na + 4?? H + 4? TO H + to? to 
«i«qpyFo <p|tw$ H + TOT ol'sf^a TO' 

WK W*t tolfes TO 1 WTl?, Zn 2+ 4?? Fe 2 * **RT TO 
Fe 2 * ?PTt?to ’lifer to wf*W 1 4ltt& Fe 2+ 
WtFT «W TO WlFt WSf^ TO wfk WtFt 

totto to 1 

tolTOr W TO? wfaf «UHUM ?tTOT 


C$ft5T 8.02: wmto 

^Ttl# 


L ^ l 

1 1 

Wul?? 

'o»hl««i 

Li* 

N0 3 - 

r 

S0 4 2- 

Na + 

Cl- 

Mg 2 * 

Br‘ 

Al 3+ 

r 

Zn 2+ 

Off 

Fe 2+ 


Sn 2+ 


Pb 2+ 


H + 


Cu 2+ 


Ag + 


Au 3 * 



*ptfl ^t-^8, ?^TW- S&^T-io’ST (Sf*f 





























































































RRtRR 


Jbr'b 


'aiJlMlWR TORRR*P3CRR TOJ CR*Rfi> TO^t Vl<WH Wt*t R*CR TOR RRt*p RCR, CTO# 

to ^c«i<p^ wt*t r*cr &i«^8 rcr tot %*r 1%f% r*cr torrrspsrctos ^^irq <*r# 
rR te rttor w i ^ RtRto* ^mitor ri>iTOr> TO RRt rr i Rt% 
CRCRTOI # CRft*R toj cr ^iuhHJ to TOto <?# TOR <^W4fiH tor r*cr tor 
t>l®r^8 TO TOfK TOR TO* TO i CWT: S0 4 2- TO* Cl“ TO TOJ Cl“RtfRR iTO TOf*R* i 
<p|<.«£ Cl - TOR $c«i<paH TOR 'TO ol'sf^s TO TOfK TOR Rflto TO i TOR, Cl - TO* 
OH- TO TOJ OH- RlfRR to TOto l TO$^ OH- TOR $M4>JH TO 

'TO' olsf^s TO TOffc TOR Wtto TO i 

(ii) *#|RR « TOtoRTOlTO «ITO: 

rrcr *tcr*r TOr* r*j#rr rt toto ritor w tortot cto whto stro 

TOR* C#f R*T#R RR i CRRR- TO TOiRtRlR 0.1 (TOR NaCl TO W#R RRtR TOTlRR 
Cl' TOTO WftRt TO 0.1 TOR i TOto*, RlfRR totTOT TORtRR OH- TOICRR WHt 
TO 10‘ 7 TOR i TOfK Cl' TOICRR RRRTO OH' TORRR RRRtaflR CTO 10 6 CRfti 
RRfR SR'ITO Rite OH' TOICRR TOTOR Cl' TOICRR to W OH" TOICRR 
TOR W RRtR RRR©t TO i fro* Cl' TOICRR viHRMI TO RTOtR Cl' TOR TOR 
ris^rri 

(iii) RtCRR R^f%: 

*froto|RJ CTOR *i*SRtCRR Rff% TOR* RRR Rt«f$I RTOR TOJ $RCRR fRRCRR 
RjfTO*R #|R I CTORt CRCRR NaCl TO *% RRCR ^ RRCRR R*J#RR RHR* I TO# Na + 
TOR, TOR# H + TOR I R# R#RlR *fTO,RtR RJRRlR R*Rt RR *CR blef^S RRtR TOR*! 
^RlUl RRlCRtC® H + RRf^TO H 2 RjtR $SRR R*CR I TOTR# RRJRC^ R*JtCRt* ^fCR RJRRRT 
R*Rt RR TOR Na + TOR TOR RtTO^ RRI 

toR TOr RcsIrR 

I^JR Rtto* toR«t R*RC* tolRR CTOR TO*R Rt^R TOCRt* « R*JtTO 
RJRRR R*Rt RRI ^CTOR SfltoR Rt^R “Rt^ TOTO « RRtTO %TO RJRRR R*Rt RRi 
TO RRRJ TOTO fRRfl’f TOlto TOTOI TO*: 

4H 2 0 ^ s 4H + + 40H- 


TOr IRCRITO R*RR TOJ TOff© R*CRR* CR*f&t »|HWBR4 «4to CRt*tR*RtRRl 














































































































'Q 


iW 


tow 1^ smtR© to?! ^tH 5 ^cgif^T tor (oh-) <& TO#t to 
TOT ^GgtCBR TO'iw* (h + ) TOR'!' to i 'of'^qta h^Hicnb R1i»?)l ^rcfr i 

TO*W5 ^«TO ftfolt: 4H + + 4e -► 2H 2 (ATOM H^) 

^UlMlUi RR?ll: 40H —» 0 2 + 2H 2 0 + 4e“ (TOM H 5 ?^) 

TOR ^Ruulceti TO TO TOMft® «ifsi(.'s?*i TO ^5f i 


c^tsrm ^sc®t to^ 

C?p^t »ll«lf*p&A<* <£|f5f\5^tTO^ 
"TOf NaCl CTO ^1? TOt ^Pfl? 
CTORt TORf t£R>fi> 
ft©t? Rt ^r fajrc sRtR® to 
rti tori®, tosii® ri Rjt5t% 
TOT ^wHTO TOJCR 1^ 

£Rifro toi ^ toto w 

^TOCRR 'STt*0C 5 T Shift© 
TOI *llfR ^ TO MATO 



R<5 8.06: MlA* 'sR's Irctom 


TOft© to i ^1^** <#rfajrc toAm1$A Ti&t TOTO to i Mfrolftst Rt®to© 
vsR Rl*llRJ MfTOtM *il a ’ifa'SR<p tgfPr® «qmh TOt TO i 


8 . 3.3 fttsiwta 

rtoift w Pmtomhi* tor* sitorc&c^i 

rot to to to Rt i ^crr* >mmh ctoa $mtor, TOfro* <ro* *ti^ IrrsHcr, 
vfofn «ji^> ft$*r srtvgc® ws, ct rtot ^ ^psr ’rosiha to ^tro to 
OTCR> R^t <mw>, OTRI? t&TO RfR6t*t®t w«ploa, <4R> *fF$R ^5*1? TOI MtvgR slOTM iRff© 

^©% Acsm tor tot to toi ^©f®M tof© ^©f®M Acsirj (TO tor 
to to i to T©f®* Aorfr ^ crtoi ^m-. 

Ml^ PhfhH: TO *% -^TO Mflg sl^ft rH*R *rt^pnj^ '©% 

*t**lf®C® IrTOR TO TO I RtMRM'a 4 TOOT CTtTO TO^T ^siTO '©f^^TO 
■^TO "TO ■RijR 8RR 'BtTO ^»TO TOSltC® *1tl} ^ i CT^T- ’tt^fi wlRiiN 
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iVV 


caPteow Rcpcp to toto c*nRro tor m p* toto castfp 
to (ci 2 ) >p thQTrr m i 

R^ «ui«aftRiii*i *m ^ «ui«afiHi (ai 2 o 3 ) p ^ 5 % Rsro to?t toto 

TOjRRTO 'Q TOTO U|R|C$H TO ^p p 1 

Al 2 0 3 s s 2Al 3+ + 30 2- 

WfcTO R1TO: 30 2 - -> ^ 0 2 + 6e- 
TOTO RfTO: 2Al 3+ + 6e' -> 2Al 

TO R^TOt: ^H<fR<F (TO* TO R^FMCP P 2|t^s *fc§U5 ^ 1 ^ *|RTO C5^H TO 
RfTO «ftW 1 4 TOT TO^* R’jsj PC^s ^5% RcStP PlR TOPI PP, 
fire*, c^5, TO 3 RRTO 8 i^f% TO^ R’yrorcfa to ^ 5 % RtsiP pR ppr TO 

p 1 ot c«to RfTO to csic* c«to pitot tot pto Ry*r to RR ps® ^ 

<?$ csto RfTO TO<* to?p <uli>lR<i ptro sitter TO ^ TO pi « TO^ Ry*r 
pre ^ «& to* toR R^ w <uii?iR<t toto sm^©^ to to p 1 top 
RcTOt pR eicnM to?t c«wM RfTO ^tR^ TO* ^ <flc* *ftP TOT TOfi 
k®t p to* to crop <& tot tot Ry*r ws to m, wr <uii?iR« toto 
sihtto to ■p R^ tot ^5 csnR p® to 1 ^®% Roto wi<mw toRc* 

RfTO ^35 tot wpp© to, ^ihjRw Ry*r tot w c*ifl»t p» to i 

pr^uilcstR* ■* ^®% aJc*rH»i: ^©R*. RcshcP PM TOR TO* %P PJ psR TO* 
fiM’f c^rrotc* ^.c®i^c5lcilR? to 1 to* v5'8^oiv©i ^R?r ^sftj P^t to* •*mi«I*t pc'© 
R<.«i<pc3l<.?|fi>* PR prIs "TO PI C4lMl TO* '5's^«i'©l '®RJ ^HJ 4*fi> '5«^«i 

*fi^p TO^f w^rt p 1 *fir*t ^#?r ^ toto to RRm to ^ 1 

CTOt *fl^?T ■’5RTOT *TO if mp fS*RT TOW^® ^ *(&* ^5 *ftp TO*f WTIt 
p i ^w*d}lt*|f^ 4<T ^J ^TTO^ Rror, C*I%W ^©JtR w TO p I cro 
*f% TO ^ "SlR^ TO ^ ^?I2ft^© pi CTO^ Rcto 

c*iRto « from *ftp to 9 ! (WTir p i to cro TOm « top totc< 

TOC^s TO ^t ^ '5lRtf'3 TO *Tt i CTOra fc©R CTOt RfRcP ^P TO^T (WTP 
C#P fe 'flllWlMl TO TOT I 





































































































<?Ttm CTtPtt RfR^T 
m SfC®^ Re'S AgN0 3 

m*t i3<pfi> ^i&^IIwki "sfwj c^i'snt ^?r i 
CT RtRe^m 1&m Re® ®lw 
^oifciR? mtw txm *rnsr ^ w 
^itews Ttffym tew wi? mr 
m i Rm®m <im *tr® wtprt® tow 

wi? mt mi ^jitsifir mr 
R^ rnifrn mc*r ^oichib Rfr^ ot 
Iwim m> wh mr m <?$ 

Pi«i®i« •rn® csic^ *fim Ag mm 

$C«I4JH ^JW To Ag 4 - 
*|RH® liKC 4 ! ut°l m 

Ag 4 - 'SIlTR C^fc^ ^(.»i<q»5l Sf^t *flm p|8i®k$i "553 wMIc® 

c^Rtf m i »£k® c°iim £®R" foRc»ra Ri»i®lttn sR^H i 



fi>3f 8.07: t>|aic,os ^5m R®i'olwn $ot<pcSI<£1R? 


mc®t AgN0 3 <4RT Rc«il®f*i: AgN0 3 

Wf Rtmt: Ag —5 

MIMICS RetN‘1 Rlmt: Ag 4 - + 


-► Ag+ + N0 3 - 
Ag 4 - + e~ 
e + -> Ag 


^iflRtw mm 

^©f®*, Rrarcm wm R^ms© *nRi Rfm^rfm *it^1wm c^n 

®ici^» ^*imH <?rW 's cwk«m m* *tfm Ism mj mpr sre^H Reg m m 

Cm < ?'fll, ®^»1®I q»sl a 1^. ^6 '°lt , 1«P R»^ I 

^©f®^ Remrn mrcsr »aii*R* cm* Rim m <?T5R: wilfcm, m^aRRm, ^sr, 
^jHPim, gjwwftm emt,^tt mR^m^© $ 

^t’srR* mm m i '©il’sjw R<^ <£im *flm mm i 

wiR, f'it « mil? fayR* cm >i«cbui mi 1m* mr c#n 
<r>jjI®<p m £®Re® ®ni mm mt m i c®mi f fi>*®i <p^c® *iimi Rc^ *p® 
^^f®4 mm ^ gfc?nw% ^ i q Rim mn?m 

M? mt mr ^ i rnovr 'am«aRRiii>i «n^ mr Rm ®ui«jftRm mm 

mt m i entm m^r *t®T c^tc® «im wr« ^jmchPwiwh eiw*r <7fmt 































































































<RKR 


JS»o 


m i ^fk i W*\ Rift *ft^ RTHtR tg*R v5«^«i *JFj CWT: 

tfiMftillW, f^FR, (PM, £t^f% *ft^ OTflUt m l 4tf© ’tTHf nq ^ 

m i 

<11% i ®% ftomw ca^m ^t m i R%j l 5 ^ 

R*ta»i ktRm wif^iiivi <u<^ m i 


8.4 «i<>iiiiPw> fifriito ^s[ ftsrc 

(Production of Electricity by Chemical Reaction) 

wl*l ^t t'®| # 5|fi|^> wl«l (Galvanic Cell or Voltaic Cell): 

*jjh'»lFi<p Rf G'»in>iR<p '^^ft (?&. <3m, c^ttw c<Hc*(?i lw©w* 

Rfi^it RfkR -*i% ^rirr rri m i *ui»mPi* <?Ftm rwi?«f© ^fl> 1%?? 

CRM fRCS fc©k Tjtfrt ^C«1<Pc5l^C<P ^ 1%^ *TOm ^©% Rc$MW «<K. fc l<l ’5TC*U ^Pl^P'OlW 
w& i ww *inp ^W4(fii* rr rIIr 

^OT^Cdjl® RSJKSltvS %*i(.«q l (PI fRC?I ft©R *lt^ 

v©(^hm» <*rr ^©% ftc4i*M rws© ^ ot ^©f^ toro ?m c^ 

«ft^ l CWT- RS*ftR *ltljR R$5 f^CU RfR fc©R RRT m ^©CR ^ RSSCT 5 CuS0 4 

^©f^, RcsMjs 5RE®t RNI m i 'SJRR, fifSR 5 *fFp R*S km RfR ^©fi5SRR fc©R RRt m '©m 
^ R®m> ZnS0 4 Rosier mt®t RNt m i ifi>(.<P <lfccs C«lm> *flm ^©tR km 

R^mtR <MC«1 4R 5 '©k'SRTR CRm> ^sk«,Rlm ^c«i<P^ Shills m ^sNk k*jjK £RKm 
^ ^Ii ^jtk '©t^, Rosier mt®R Rmj U «il^Rn «R®f ^i U 

'ailfRwl <MMW KCl *Rt®m W®1 «l »|JH'o|R 4 ^IJRRtvB, ^IfM^S, 

W?It, *FH CT^?T ^PW ^»f^r»RR ^© CsRM ^RJ CSfef 
®t^T '©ilc«il&»il ^?T i 

CVbP)CU«1 C^R (DanieU cell) 

^sr <g*sfw c®fwr 1836 ^r ^ c^mf^ sf«R ^tfwm i rrhr ^ wmw 

cvskc?m c^R ^ri ^r fiRmtfik ms* *ihw 1» wf 

^T’Rte ^s*IRr *IH»U Wt (RQTTf ^ I *IMW& ^®f W ^RT *lHwU 
5^«r w stm ^ i *nar ijtfik ^«m w ^imc=rt w$ from 



























































































■sfffsT u 'ail^Fo'Si Wf ’ffi> <sm fc ta 'src«JT ^Iwl ^ I ifRt?' *1t^ ^®1?T tor 
Tsf&m ^«ctm ^ijIcm! ^?r i «icss 'sitwf »*r# ^ snwr «iw^ w tor fajj*. 
shills ^ -ql«qfT> ^ft®r ^r&l 4 *ITe»t %s^ %?c^r 4^f& *t?Rt$ 

$t«n>ia»r W ^sr fto* ^sHwt (zn 2+ ) *ttoa ^?r i »«ft lire* c^c® rs^ntf 

£fCT*t l R<.«1 <pSi 1 3^fi> %?* vaf^t? aj^t *C3I wr 4 vaf^l? , wtw &|er«U8 ^ I 
^fl» $to ct *bt to ^rctw c^ w^, *fir w to 
aRll^s ^r i <?n^? Terc<.<p<i 'ol^^lw *rt'©? zn c$fc* zn 2+ ♦Ito® ^r, c»ic^g ^®rf *rftr <s 
'®I»^lw '®f1?f e f Rfrat ^TO> l ^alt; t£| vofv»^|^ ^1t «ul(.il\a I 

«UlWlW* 'Sfml^lT: Zn -> Zn 2+ + 2 e~ 

•^rcra lire* ^iwi^s csic* ^iw 2f& ^ r ‘ s> tt? '®f«^i(.<i stw*f i 4 'olw^h c$te* 
cuso 4 cu u ^ 5w*iH *w *rm ^*rtca (cu) *ito» ^ i 
'ofva^lw RetkH NGIjG^ **lt?r '®f®^f|?T *JWt® R.t^C.-q Rwlovs | 

*JlGV|lGto toUl fttot: Cu 2+ + 2 e“ -► Cu 
^Tfafal* C*fa RR»*i!: Zn + Cu 2+ -> Zn 2+ + Cu 

lire* ^mwicvb to?it ^rto i to ^ $c»i*Sh 

**R to«l ^c.«rq»Si ate't'a <mg^ ^ i nitwit® 'sf^qlG* firec*? ^ 

*?IT $W*JH **fl?T ^ftR aw *ra tom to*lT ^sNh <aulWlflb to* 

to^rt *jWft® wr 'srto 

Rfo*ll <IGl»G^ I 

«uiwic«mi ~m$ e \ 

^rttont 4 jIc<4Icumi Rftfliw 

R«rNM ^ft TOI 

<?RS^ 4Jlrtlt«M| R^ft ^ftr 
'a«1CHlOM RI^llH (?lt^f, \5l^ C^R 
R&?ii ^.c®i1 Wt? 6 t-1^m't R&?il i 

'w 

fw ^5JtWlt05 stw*f ^sNte vo|w<l 
W to ^T aNlf^o 









































































































JS»* 

■^1 ■*!% i ?bh'»lft<p c^tCT sW*iR<p *1% fajrs, -ifeoa 

^*lhsfii's ^ i 

<$ft*T 8.03: 1 ®% tottJ <m « *&1®T5tto C^tC^ 


^ 5 % toR& <m 

ct c<pic*i '©I'»^ 1 *i(^ ^j^Rr <pw 
torn , *itot ^\c$ toRff <?m 
■^®t I 

^5% ftW <?FtFI «RtW 

^ e tlW ol'sT^s i 

C^tOTt CTt«T ^T OTM ^*tt*FT, 

^c«n<pc5lc?|f^v, *Jllj %*tt*RT staffs ^fcs? 

^1%^, Rc,5j<0 Cfl*! <1)<1^N <P<ll ^?I I 


5 iji 6 i'oiPi < p cm 

ct c^tw itm®* ftto 

■*1% m ^ ^stw w«lf^ 

C^fa^Tl 

, |j|®i'»lf*i<p c<plt*i wtwlw ^'•IN<p 
olet^S R 55 ’? *wN<P olet^s i 

^ ■*!% ^ <> PR <p<ih W OTSR- 

teto ’UH'»iR<» cm w 

^?n 


’tiRrsto (.Menu «uM*ift« c^m m *nm *arc*i «flw?r 

>i<ici>cii fr»t% m m *n^-*iRp mn <3 *am 'ti&mqpQR fr»t% 

mus to 9 fPsFF <?$ ^«t mfo toi?F?r «Pr 

<#5^ Fwfssr's fca|% i >3 Ito Sfaff <MG'a ^T SRICT *fRg 

w*t?r *n»iwiPr to wmn *ns\ m to ^ i <m- Ito mrp 

'1'®w» ZnS0 4 <3^ 'STC*® ftofl ^ C’M i i3W Zn|Zn 2+ 

Rw sRfrH <p^I ^11 4 'sR^lw Rtt^f tost 'iuJ i 

Zn s N Zn 2+ + 2 e~ 

RtS ^at^StS 'Q 'old* to>?It 8.04 C&tor CR^fttSt "^Tt I 

^rfw tos qi^ <?RR-c>iiRiiivi, *itosm, 4ji«iPmi>i si^ 





































































*UM«lto Cto «UlMl<b 4?S ^msltw 

Tj^ ^%?t? to WlPff *UH'»lPl4 C*1? fcsf? C^# «UlCHlVb 4?? <3*# ?5JtffWS 

"5W Prwn ^BT CTflpit Wt? d?to 8.04: « ^StW? RR»il 

cto tor fcsf? ^i?r ^t? i ^f^s, 

?mrato ?tf?? $*tBi? to? 

^Rto ?to cto? 

^sf tym WlWfc 4?? 

?mt?to ?if?? to? to? 

^5(?to® WfSFt^S ?*? 
cto? fc»f? $w*iBhb ^ws 
Rww ? y tW <PW I '»l'»^, 

?mt?to *nf?? wwiwi 2 ft 

*fl^? 'STBU C? *flljfi> ^*ft? 'oi^pvl^s C? ^Fg? «ijIWIVj 4?? C? 

*n# ^r?to© c? ?qtc?tw toiw ^c? 1 

<fl$ ?ffl?to ?tf? C?BP «C4>lMl ?Fg? ^5%?!? N? 

?>C? 4 ^5«,?t? ijfi? to ?f? ’|jh'»lR<P C^l? ft©f? ?>?t ?? ^5C? 

*nto ^Rpfi^ ^*tc? mf*? ^%?t?tT> wtwte ?n? 

'g«1ll\«'l<P ^Rtos ?Fg? ^to^?fi> ?>JtC?ft5 toiw ?*tw w I 

c?sr ?»‘ 9 H? *iFg 'Q to'st? *rti>? ^5*?t? tor ^iji^rsito c^i? fcsf? 

?*?T ?? wr ?*n? *iFg? ^®tot?fi> «uicHivb ^rt? tost? q^g? 

^l^ulB ?«w tow ?nw ?s?c? 1 ww$ ?w?to *nto 

?**tt? «rt^? ^*ts? ^it? Pi®i'»l<i <Fg? «i<i j ^it? Ret? 1 

< 4 ^ c<pk«t ? J< H? , 5 > f? 5 rt < J ^wr^Jj? v »jl , t <pw ^*fl? y aihe»i 9 tf? e ^s ?? 1 
'aulwlcvb ^r^f?to: 

Cu -> Cu 2+ + 2 e“ 

c^tw tost? $m*$h w ?*c? ^s? to^t? *t<rato 

'titotios tot?«r^tot: 

2 Ag+ + 2e“ —» 2Ag 

4 ?? ^r€?tor i^fi? ctw ?*?bt <?m to?r *n^?r ?tw 1 


cBto 8.05: 


^to?t? 

Li|Li + 

k|k + 


Na|Na + 

Mg|Mg 2+ 

> 

0 ? 

+ 

Zn|Zn 2+ 

Fe|Fe 2+ 

Ni|Ni 2+ 

SnlSn^ 

Pb|Pb 2+ 

h 2 |h + 

Cu|Cu 2+ 

Ag|Ag^ 

AulAu^ 


^to?i? 

Rfriil 

Zn|Zn 2+ 

Zn(s) v s Zn 2+ (aq) + 2e~ 

Cu|Cu 2+ 

Cu(s) v s Cu z+ (aq) + 2e _ 

Fe|Fe 2+ 

Fe(s) s s Fe 2+ (aq) + 2e _ 

Ag|Ag + 

Ag(s) v s Ag+(aq) + e 


, ^RHR- c&'^-io’ST Q£. |R 


































































































Cu + 2Ag+ —> Cu 2+ + 2Ag 




•nH C' > i v j; 'Q >®N 

c^rat u»Ihum ctict <?tc^ *im two* ^w*jH wh w %?<f 

4 rc*i<pSi <iI$g*is ^ot?T t^C?f i WT «nlc*ilcv!5<5 5?^®! *RtW 

c^f*t ^c*i m i 

m&ttUS 

Zn -» Zn 2+ + 2 e 


«rm cuso 4 ^ wt c^ cu 2+ ^ w ms 

Cu ^lt^» otf^s ^ Rs^ S 0 4 2 'ail*IW« *iR^©JT ^ ^t I Wf Wt 

S(|'ej|'^<ji 'Sfl'iffa £fl*vs I d^G®!^ ^lT*fl«T RRg*I**P v ©I *T^> ^11 *PG a 1 Ri^skHs ^I£*(J 

ms -§& R^ stm ^ m i ^ utm wt <^s w ^t 

^ i 4<i# u •rc^ra - w if]^# mmfap mufa w 

KCl wxm Wf CSPlt^ ^ I Wf GStRw 'SIC^T f5RSf«t M?f ^ l Wt <?Pt> I ^ 
Wt OT^tfo R^H K + ^T « Cl 
4<T WTI KCl Wf %?f 

£®R Wt <?Fp ^ ^ ^5®it %?I 
fi>W ^ot *f«|^«lM 
Resits ^Tst^l’t (?m\ ^?f i 


4*t=T 'aiJlMlOb* W®t ^o’JM *HlW 
^ C#t ^ Wf <?T5 C^ WfM 
Cl“ ^f?R 'aiJlWl'b Wt WT ^tl?n 
^1^ 4 JICVJ|GI!j< ^et *RtW 

bl'Sif <PG^ *|IU G^l'g ($C<P 'S'O’jG'll 
K+^WT ^JfM^ Wl®f K®T ^JtW I WI 
mm « mum wi? vs% 
m® «it^i wi 

Nsf^S, RRgH t>«1G^> «nw I 



f&ar 8.09: wtw <iR^a wt (Wf 

































































































VIST'S •*!% 




^ft <m (cro) ^ TOstfi^ cro i ^ft ctott toot -*i%^ fajR 

*t%® to ns\ tou toto© tifrftti ^m^s, cnf^a to c®, toft 

&Hc®, otto toc® i§ft cro <imi*i i 15ft cw «ui(.ii« tosii® to «tft® i 


l§ft TO $S*ft^QTO C#*M: 


^ft OTOT «UlCHlNb %TO 
5 Tt^r?l 4 t'4 

t^|5 c.<pli3| ^ TO ^ I 
TOItto ®ft-'*l'$| ft® 

(Mn0 2 ), TOOTlfto OTft® 
(NH 4 Cl), ftfW CgsRrft® 
(ZnCl 2 ) « *ttf®® *nft ft®® 
<K3 gj^vo^>vs ^ft (paste) 
TO ftro? t®ft c^ft c^ftf 
^l "^sn *sRr*t?r fstvcro 
c<pft|fi>s TONlOT TOft^^T 

(TOftS) atm toott 

^?fl <Pl^*1 TO ^JtOTt® 

^r®? to 1 


sfTS^^f 


■TOraw 
Mn0 2 , NhUCI, 
ZnCIz'e 
■ p ril«'® ^iPifi 41 $. 


c^t^r 



fSar 8.10: ^ift PT*T 


TO CTOTf TO TO CTOTf ^CTOJaft 1 * TORT iW (TOTO 2ft 5 ® 1 «ITO 

2ft 5 ®) TO TO ij^ft ®fa ^ "TO TO>ft TO tto> c,<p1‘5|’S| TOf TO? TO TO ®#T *tCTO 
TOf ^ TO TOT ^TOTft® ^ 1 

ISjft WW5I 'SUlWlcvsn 2 ft ^CTOlH TOt "TO Zn 2+ 4 *lfl*t® ^ 1 


'aulwlc® Ri$>*il: 

Zn -^ Zn 2+ + 2e“ 


i§TO 2ft $W«lH TORT TO to TO=T TO 3OT ®ItOT ®ft=T TOSiT 2 ft 
$w*JH 'auiwiRiiw croft® cro 2tr<® wtroifrorrsT tot (nh 4 + ) to? tou^t ®ft- 

'q'Slftvs (Mn0 2 ) ®t^t <PW ®JlCTlto (NH 3 ), ®ft ’ s 0t®tlftw ^ft-®TWft® <PM I 
















































































2NH 4 + + 2Mn0 2 + 2e“ -* 2NH 3 + Mn 2 0 3 + H 2 0 

*n*iffi* RQ»*( I: 

Zn + 2NH4 + + 2Mn0 2 -► Zn 24 ^ + 2NH 3 + Mn 2 0 3 + H 2 0 

Tgft ^TOIvS « ^JtMv5 Cm W ^ Stt^a'P 

■^?ft ^ ^Rs|w?r ^?r ^ i 'o|rc«i <?Ntw 

sfr?jt®f=T (p^m ift <m ^it^o ^ ^ 

4l»lUlA4 «sfcq? 0Elft 

sHoR^h CsIwr. Rcsi<H «.<f1-H wm W ^ %*I?T «iu 2jt <y i v t <u<r!h 

W Wf i TO \s% c#^ i RoTOT >)!« 

csict* «it^ Pwi*K 
«l»il*ifi<* ^*1% 

^ i sj^iosh FiPBr^nroftf* 

<p<il ^ i 'oult'ikw ^u^l(.at«i 

^ isrfc ^ ^jWIc® 

RerlR'o TO ^fl^FT WI 

CTTO 3,c®i<p,yi ' 8 wlwl'» "55® <pj|cv||evs 

kiu:«itni««tMii«i Wi*«ivi*%*ii*» 

*ttf® <#<» *TOl ^Tfat ^jmtoa W 
C^HI«Rl PFH, W <pf>HvSiil$, w <wH'$C 0 lS*l ^J^VO TO^ f^St C^Sf 

«fl5lfi ^?r i 

<at% <res?r gc+lcBtn *tf^H Mr ^it?r ^ %sw c#*HR^ cw 
^J^t? W ^ i to fasm C#*H ^ml? TO Hl-HtW** TO<T *lfoltt 

Mr (FrTOt TOiti ^r ^ic®* w <srt> wite *tt®srr * « 

«iMlc«il i 'oulcih 'Q <pj|cv||c^'5i 'STftNtE'T (fRsfet ^Pt *fl1% (channel) 
TO 5 1 ^ ^|jlw|y» 'Q <WlCv||OM '5JWTO *pfoT llPlC'O OTQnt '0|^t«1 <i«f £ 

o. 


















































































*Rt?H * *1% 




^twr, '#Ft M %5f C^tW ^ 
wf w «r1^o ^stw i»s w#* -^r i «Hjf^, %fr-ppm ^cset 
>lli>IWJ ^ICSN wr $fo ^R^ur ^T *t*fa (screen) 

*TC$ ^ia|xs $M>lMwl ’lltsit't vR&M feMd (digit) ^J aftH W i ^CMt* 
^c«il i£| s|*ij® ^>w ^c® ^jc^tc®^ *|fiN«r R*f?r ^ j <ic's <3^* PR5 ^T 's’M ^tsrt 
®T fC»t l 


* *tflwt<r ^sT 2F»R 



«^iflSf <pfStR OPT (dry cell) i»6lftii ^HIWN ^tCSt, C^5- 

Ctow (lead storage battery) ^R |R ftpiW ^lt ^T i 

«*pw ^ifciRc« flfcu m, «*rc* w ^r i *rt *mtM i *tffo?Gr wv 

ami'll* *hfaw I ^ CTCT Wt (Zn) 

'Q soHIR'st (Mn0 2 ) 

s|ftR <F1W- ^Glumt «J|&|Rm Rff 

(Pb) « PpTfa <fi|4|fevb (Pb0 2 ) ^oJtR 

«itwi *jr#tc* Rmmu 

«fl*|]Plt (toxic) « 

^RJ^pI^I (carcinogenic) I 

◄miim ^ wnw <?nift?T 

^ ^ _ cw (f^i wr (9 wl^l® wf 

fear 8.i2: c*nwT 4M*pa „ ,. r _ U |J J , ^ , v-, ^ 

w « *ttra Rtsf w*t w « 

ijfw cst^pr i 


8.5 PtSOMto Rft>?ii« fajre «t% 

(Nuclear Reactions and Generation of Electricity) 

rsurv rsrs 

mia^R RW 

<?r Rftmv wtwt cto*r RvBIjMiipu ^d> RUr i m»iuiR^ 

Rftiiui *fiwttir ^ ^uiw* -*1%^ ^d»i 1 ¥$ 

RiBGMiIpiii wtwt Ri RBIjMih RQ»«hh RSIsMUpm *lfiM=r 

I <4 , <fCT (WlWl ^R<Pl <atl <i| W 'TS'T wlOT<l 

































































































^ i ot RR>iii« wr <to?r Rfcfo*ii>i ^ ctora 

RfcfiMlW ^ C^TM ^5 (to* RSfiMlW ff»B8 4^lto <8$ (to? 
pft Rfriiiw IWMin tout utet i Rfcfoun fifriilii «ipr ’Itotf to tortu ^u i 

to® WORT fifefiMiH tout 'W; W «flW?r UWJ RfcfiMlH 1^*R tout « RfcfouU 
Rp^Hl RR>ill 'siMJ's^ I 

r\ ur\ r\ - r\r\ 

Hwnta Wu tout 

OT RfcQHlIU tout® C^t ^5 <£PR 
«tft CtaU Rkfoill*) C5CS <5$ (g$ 
ctoiU RfcltfiliW ’# B t^ UU 
AftfiMlH tou tout UE®T I tfRT 

^t* Sip (Fission) to* to 

*tou tofr to 2 lfu c^ ^rrs 
Rfcfouito ctnr uutu 

^STCPf R^$ ^ET 1 sgBa « |§Kr 4U 
R^Q s 4ii*i « fato toH (Jn) « ^rt 
utcU sf^u toRltH Hi® ^*1® ®u i «sj^*IT> RSlspiiN !<H»i R&*jl i 

2 lfu + Jn -► ^Ba + |gKr + 3 Jn + 8tp to 

rs u/\ r\ u . r\ rv 

HWuNlHI WnH MWUl 

CT PlfcGMlH RfruUl C^fs c£R53f ®CU ^5 to|* tot TOT 

RwIsps R»vS-h (Fusion) R&«l ^r 1 Res RSfspto R»vS-1i Rfo*l<i vSto<H cffflut ^j^Tt i 

In + ?H -► |He + In + Sfpto 

RSIspto R*S“i*i RR»?ii ^.Irc^Icsm CUNT taRs t%t% i 

RS&to C5$*r ntot 

RfefjMlW tor Rfiml’Hwft TfTs RtBfoulU cto tout (chain Reaction) I CU to®f 

’ft ^ ^ unt?r wr «nR»R« extern to® stam uu ut i $tw fttefcnn 




f&sr 8.i3: fifctou tost 


*o*i> 







































































cb^t fifinit ^ri 2 !fu 

4^fi> WfT %?I ^5|W© TO 

2 |fU Cm 4^ft ^Ba RSftflW, 4^f& 

UKr 3fl» (gn) 4^? 2fp 

*tfNc'T ’■ft to 4$ 3fi> fi'BjJwn *# 

*»llMl -5m TO C5TtjC®H 4^fi> TO TO* TO 

2 1|U «itet*ii<.i>Mw ^ivii^o 4«tw ^rtm 

^ I RvSdH’lH* *lf'»M , 1 ^rtPtt 

TO 'oIc.n'Sj 4^sfi> '5T5?*t 4H13 TO 235 u ^ vsfM^o 

92 

TO TO TOR fifejfr ^ I 4^TO 
R&*iIm> ffiBfrtitu cb^ to ^ i R$GMM 
CB^T RfoillW Iwi't TO 4^ 4$ 

Rfoillw RlWt "TO TOlHfw gist'® fajR ^,*it*R TO I 

t§TO*R <P*M> *ikaiHR^» ■gft 9mh TO ^ I RSIs 1 * f^*R R&«||*| w CT CB^T 
Rfofll ^5T, C 5 ^ CB^*T RRhjIw C*f <jc«q<i ^iKIc*^ R?|sH 9*<l! ^ ’>s|c, < P *lln»iHR^ fiflsi 9<.«11 

*ih*imR 4 sfar to^u sfp ’■ft ^*im to to i totoR* #? 1®to R*to RfrTO 

TOT C*f TO*T CTt®T fcsfir ^ C»l’jC®1l ^BB ’iFo^i*^ ^?Ti 4^ ^BB ^5 

$8rt I^TO 4tfF TORT TO 4^S CRTO SfB® CTO TOF® TO « 2tp 
^51*1*1% ^C^i 4^ 

$1*1 (SjC<P G*qs 9»G<| Img*| 4W 
<?$ TO TO ^TOT £|T?Ffc& 
bH»ll ^TO ^ri 4 ^ TOT %5T 
"TOT ^t TO l 4^ i*f 

TORT TOW fajTC ^*il4W<l 
«MJ TilTO^T oHmI <mI TO 1 <PC®1 
fajTC ^*I?T TO' CTOt C^t 
cto ’tmt c ffw Om c®m$ 

■^W ^♦IWtfin "W^lt «ltC^ 1 ffcai 8.i5: t^f|s^ ^5^ c^ 

*|fi% (M*t ’M c tfw 




fi><5 8.14: R , '5 < t»? 






































































\oo 


I 9 \^\ C5t«Tfa ^7R55T £|*§f% 

W I Sfi 5 *# ^FT ^TtFPf Rig-ft ^TFfFT ^BT ^ItWi ^T 

'bR^ijc.'s J i < i m«itoiii R<jj^ j i<i^$te, J i'@^ i 




’tfN* c t 





(^rrn^) 


w 


Mjh'olFW «>fa tef% 
V?l3)R>: BI *WWfi* 

c^tw iiwuifi* Rfort ^to 
Rn^ ^*il"T*i *n\ "5$ 'olw 
’IjH^IR^ ^®Tl 
fto* (Zn) TO »lMwfe 
(ZnSOj ^RbT 

^ ^It* »IHW1! (CuS0 4 ) 

(cu) ^sikto 
^to w ijto >£Rsf& Tstm 
^ to ?RBlt«t ^tBT 
’ljH«iPi<p c^ta frsR ^?n 
4WE2T Rk* W <$& %5^s 



->© 


©~» 


*ira 

(KIWI'S) 


f&ar 8.16: *UM«lR<P 

J ll^lc.<U '*1% %^,‘ 9 1t®T*T 


*fa s lt < i RC.°n<p5*H ^JW ^BT (Zn 2+ ) Rww ®?Ft 3FT ^Tt?T I $(."1^3*1 

to* to ^tt?r c»|fe i ^*n* *iMwi> wf fftw ^tta 
«lftR (Cu 2+ ) ^FR#T T^f& w ^*HBT *lfto ^11 <H1<f TStBRT W 

tof $c«i<p3i sRtc^ wr sfate; ^ i ^ wa to^ w 'aulwlw ^ 
^*lt? 1^5 ^SJtMvB Rpim I 


v_ 


Zn -► Zn u + 2e ('oulc'lkva Rfofll) 

Cu 2+ + 2e~ -► Cu ( < wlt.*llcv!» RR»?il) 

Zn + Cu 2+ -►Zn 2+ + Cu (BFR RRnt) 































































































TRIM'S 


*o> 


Wltl^ « W: tom, fto* >lMwiJ (ZnS0 4 ) Wt, 

^*im >imwi 3 (cusoj wt, to? ^s, w, led, *nto e»*tiwi <*w 
5^miI ®i«fl ^Mst ^mt «1<H C 3 ^, ^*tm 'AM ?,'®j|['l I 

tom tost w <<re$ fwtc?r fto* <>ihiwU wt to fto* *t® 
«*r* «r*m tonm ^tm *imw 5 wf to ^*im w eiwr i 
tom ijfiNr to?m 'src^ot ^ £<p«ii costt ^s^tw sR^*t "TOrto® 

^ <?m ^Rsm saps ijfij \B«?r ^®m "srmj *ir^» i <*mR3 « ^*tm *R®a 

^ am \sm ^ i <*mm led <*m *tf^rto sn^® ^ <> tm sir*©? \stsim , ®i«ui 
^ totfi>« sft 5 ® tic®? «mm '®iw* ^trst ledA* i 

to tt® ^rsit*© ^c?r to?r ^c®f ^ c*r© «itw <sms wf C$R^> 
B*im tosr B*im *r® tor ©mt «irb i 

•flcro ft*fesr c^NRm c^m tom# ^ i Mt^rmto tomrn ^wr ct 
■*!% *imr *rm <?$ «i»iMto ■*!% 1^ ■*tto® ^©to ^?r i 

1. Wl? v5w>vs>| ^im '3'Nff© ^ i 

2 . *m°r PTf <*r> 5<p«i c©wt ^tw tor 

^§©*1 mvft "SR*# ©R®Tf5R©t <M0® I 



*itto «uk»iiFnii»i cspmto (NH4CI) *%© ^ ©mfat *tto^r 

^f®: 'aui«iR*i>i c*nto» *nto ®%§© ©t to^r AiHnito ^ 1 

NH 4 CI -► nh 4 + + cl- 

TORsiitor cspNtewM ©me® « TORsittom cainfecNm ^ ^iftrclto w 
■* 1 %^ sRui^r ^?r 1 ^ ■*!% i 5 TR 5 r 1 wr *iito '®t <> mi 3 jt "^im 1 ^ 

'aui«iR«i»i o^mto «iito ^it vs^mtft sitot 1 


T«fr , jptm- io'sr-io’sr gs|R 


























































Witfa « W: 

'aulwlFtam wwft* (nh 4 c1), 

*nfo* <#r, ^ts w, a||L#|l»H I 

*l 4 *HlPl 

R<p!w 50 «JtST I 

aneKicmi 

<pwl I 

10 aim mfirntform o^ft® 

*nt^ro CTW^cati 




NH 4 C 1 




cn 




c 

1 

1 

n 

u 


:> C 






:^77 



<Z Z> 


fi>ar 8.17: R41W NHXl 3R*t 


W it® %?f *il\?bl«l ^c?f ^Fjff 'ault»ilPi«il»i csphRww 1 

W vs|va|\s|f« a»3)^v9 ^ItW ^TW «q^cH<i 1 ®T 9 mtajt fw 

^»wl l 

-®i^t (siw art t ^ wtcsrt%m gsrni^s *tife ^ 
^iPin gH ^llw, wlK s|Q>ijl 1 


9 tffa* c t 



HlRt'o ^=f oit*t 'oHuhl 1 

m^ft® *iifa® «w w *nfar m$ ffitmr 


<PW I 


CaO + H 2 0 
<wl«iPwl»i «isi&b ' s 1lf^ 


■> Ca(OH) 2 + m 


•aft Rfo*iifl> ftm\ 1 ^sft ^ji-iPmm 

*imi 

steimr% w»itfa « w: ^ ^ 1 ^® (cao), 

*ftft, W, ^ItWtfsfSH 1 

V_ J 


















































































^OVO 


*l4tHlPl 

1. ‘‘iftsiM <Hf^s *nft 

^ i 

2. Sltsfifitef *11% ^t*W3Jt 

<PWl l 

3. ^ ^t <WMft*JlH ^T5[1^5 
*l%5(3lW^tl 

4. RR»*il ^ ^ 

mMw 1 Hl'ilblVbl <pc<il i 



8.18: R^IW *11^ 3 5^ 


5. W ^t®M® W R4»!&M 15^1? 

■^Miiltfll $11 wil>ii>M %?r 1% ^t i <?Nt ^itw ■^i*fsiitnt c^c® 


*p®ll«f«1: *|%o ]pT CTff *ft?T I ^5tC*fK*T# 2%Tt I 





W\ «nsr 

1.*lB^c*ra c*Hc.«w 1^% < ?'® sl^M? 

(^) w (*0 ^ 

(*0 %r (*0 m 

fbWS ' 0 | 1 c e l 1 c<p 2 3 3^“ SlCSfa ^5^ *fN3: 



2. SiHs^t CSTt^l? 

(^) *$m 0*0 ■’psimK *pw 

(*l) <^|?'®l 4»W (*T) ^F*f 4»W 









































<pil?rc 


*08 


3. fi>E3f: 

(i) Ni ^si^s 

(ii) Fe 'oulwlw '©Iwvqls Tt®f 

(iii) ^d» 

(^) i 'Q ii 0*0 ii 'Q iii 

(«t) i 'Q iii (*T) i, ii « iii 

4. UjR (?w ?r 1*1 c&o w*HH» 'stl^ Rc^iw ^l«r ^>wv 

(^) Zn W (*0 Mn0 2 

(«t) TO (*T) nh 4 + 

5. RcsI^cH^ ' s ft*uc j i w*lc*il 'oi*u 2f^T*t fffsmlw ^c*n? 

(*) (*t) torn 

(*0 9 bl a i'»HRRrt (^) $t°i<q>uji<.$|fT>$ 

6. R«Isp*i ft&nfir ^prt RS&ni»iw ^<ii ^ c<pHfi> ^t?rt? 

(^) csrt^r (*) $w*lH 

(*i) *rtW|5r fa) 

7. sft^rm w Nad Ts?% tom TO 

(i) ^RcUjlesn *ttfa 

(ii) gplfiN 9 UPT 

(iii) Cfllftflty <ftt|||l*|ftb wt 
fitRi OTlsrf^ 


^JtS# 



faO i « ii 
fa) i « iii 


fa) ii « iii 
fa) i, ii, « iii 













































1. 


(i) c*lcSiRiiito + o 2 

(ii) 238 U + on 1 

(iii) Zn + CuCl 2 


> C0 2 + H 2 0 + '*1% 

56 Ba + 36 Kr + Son 1 + 1 *l% 
*. ZnCl 2 + Cu + *1^ 


(*f) ^it ^ c^r? 

(’t) R'SIti Rlfip^lfS 7 ttt—^ iNif i 

(*T) '*1% (i) G (iii) iiRT RQ**il <P«il i 


2. (^) *Jl^ ■HRhli) #i? 

0*0 4^5 i^s *nto fasfa *1^1% ^it 

C<M? ^iMjt I 

(*t) *)fa*t?r 'aulwl«9 >|4;v|fDvi> ftfriilft <oNtf 
<pwl I 

(*0 WJHfc* wllfe RQ^illil 

£»f%^ OTt1%^ ^*lJt i#Q l 



f^l%S MgCI. 


3. (i) faW <?Ffa (ii) 

(^) '8k v tK 9 lt% ^Ic<p <k.®i? 

0*0 *ifi»ii(rt ctM ^?r c^r? 

(*0 (i) »r? c^n^r 5t^r <ct*ur i 

(^) (ii) "f° C^tCW »iK1«i »l«l<ll1 ftcgfa*! I 








































(Balance of Acid-Base) 


«IM«* '*P 8 ^ <llPw»l l 

<piI?m *tw^*tfflw tost *raws otK <im1'S ®w <*ltf® i «l<wi ^tw TO 

Wt west I tow C*1VlW<M^ ‘flfirs, ^tw ^ TOt TOW^ TOC® 

to i *uHwiJfe tost *iftet-fsffat tos to «tt? <£ito st *tt* ^fito ’tfssctf ^ 
wfr sis^to <*iif® i tow tost to® * tot <to 

Stf®, St TOItH *lflWS TOJ TOHj® I (i|p|^c<p TOT® TOT 8 HRvo ®W ^R't t®fs ®ST ^3 

tost to®c® to to tot fcsfs to ss i c®twr tot st 

TOEdt ®T TOST «UHMl3fe StTO TOW TOt® *t#i <TO3 to 1®to 

•ifto, pH to <iffar ssefw csfr sm® i aftsra% w 4ls®, tot® to wt 
qi»ikwi 9 ito*rc® toi? Istostw ^toe to^ i <*pis tojtw totott to 
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$pH 



• RS, RR « «RFR £R*I^J RRJt <mc® R3? i 

• Rife® “Wft* rg crr rs, RR « rrr « w rrn 

• 'S RM *sfl'®lii Rftt^R R*f<w ^c's R$^l 

• <iml<f Rtffffe 'e’RRs « -Rura RsRRfR ^KUS R3R 

• *}RRf*r RftRfa 'Q^ re *3 rr r^SR ;srr rrr* RtfsfR tf? ^foi?R 
RR?® r?ri 

• pH R?T ^RR RtRt <P^C® R?R I 

• pH *fR s Tlt 9 R RtRt <P<1(.® R?IR 

• Hlswls '»IsR»ij ?[RR RS-RR *IR5R R^RRT *tR^ i 

• tijPi® ^R>3 RtRt, •*pl®>^ 1 ^ R^v Rl cslR 5 <IRR tBR?T RtRt ^c,'8 *n?R| 

• rRdr RtRt ^si.® R3R 

• Rf% *R©t RtRT ^tic® R3 <i i 

• ’R Rf*f ®c*H <psc® R**q i 

• <*R RR <u-qR«is Rtt«fR RfR RRt R3C® R3^ i 

• RR Tj^R RR*t 'Q ’iRcHRC'R %RTP1^R R?R® R?R i 

• RtR^R^jS RR RR<T *»p1«s > <i Rr ®csp*t ^»<k.® R?TCI 

• pH -1 iR»)!(. v R R*uw ’jRSr/RtR^r/^RRS RRs £|^1® R*R R*<i I 

• Rt*R^T 5R?R pH "SIR R<fa RR R RUVR R t^RstfR $R>R>tR R^R 
RR wlc^R 8|<j»R> ^«i*il (t£)l»i®, RR) R*T£® R?RI 

• RR R^RR Rt$R £R*R R?[Rf R?RI 

• <S^S ^TWtCRR 1RFR Rr *P<RR >Hbvo^\sH R^TT Rffa RiR <4R RRdR 
•>1Cb'®>*i RR?® R^tf® R?RI 

• Rftefa 'S'R RW 'Q RtRR RsR *I?IrR Rrr rRc® R^l 

• RSf « RR^sR Rtt<R^RR^ CRRTR?IW R^RR^ ^Wel^^lt 
SR'fR^ffs R3R 
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9.1 (Acid) 

5^JI% W till^V5 ^ I <ll>||*|ft«> Tit 

*nte <jmt*T 4to?r ^ fiwilfavo (csss) *i$o&iosh ^ihr csttfcr (h + ) 

^ I CWT— ^QJ 3 lC^I^<P iflrf^s (HCl), *lhf«P\Sfa<P <^rf^5 (H 2 S0 4 ) <*mt ^ <#T5 
^<*w, <£mt g^cf 

HCl(aq) -► H + (aq) + Cl"(aq) 

H 2 S0 4 (aq) -► 2 H + (aq) + S0 4 2 -(aq) 

(H 2 C0 3 ), ^5 (CH 3 COOH) «<Rlt ^5 ^f%v5l <*Rlt 5^1 

tafe'a -*$ I 

H 2 C0 3 (aq) v s 2H + (aq) + C0 3 2 -(aq) 

CH 3 COOH(aq) s N H + (aq) + CH 3 COO-(aq) 

HCl 'Q H 2 S0 4 <*m C^05 fiwlw CYNIC'S ^ <lj<l$J<l ^mt 1 i*m 

■ 55 ^ HCl 'Q H 2 S0 4 *llfc (100%) fawilfo'® I ^ 4 *13^ 4p|V!><.<P <f|f^v5 

^RST ^ l ^5RJ 4^5 CH 3 COOH 'G H 2 C0 3 R«lNl Millie® ^ 

fN (^) wt? ^ ^ ^ 

4Pivsjc<p ^ 1 vSiIr-si*! R.wc<i ^«tt ^nrr, 25°c iooofi> 

ch 3 cooh ?m *n%© *nai 4fl> M ^ i 996fi> M ^c?n%s 

'6M > viiii<! *tito c«f^ Tim 1 'Q *n% to* *if^iH ^ «Pr *ncv w 

m? 1 4te?r w% gwf < 11 % ^ A®* ^mm to 

c#r wi <£ifips 1 W mrn^ 1 csmr c^r o*K?m, ^ *m 

1 cw$yni Bi<iBl9«> 1 ^ c&§*\ <£& W 1 %r ims 

RiBnw «n«r <ros?r faBvw c*miet to i 

(£i1^5 *m mnm I^Hmt ^ wt« ^ 1 

CaO + 2HCl -► CaCl 2 + H 2 0 

opRrf5® *fri% 


(*im ^ 1 ^ 5 ) (^1^5) 














































































*$$$ to to to« to fcsft to 

2Na + 2HCl -► 2NaCl + H 2 

w\%m wiRto csH?i^b *i$c^icsh to 

(sjt^) (TOw) (Wt) 

TO?ft grf^R TOR* ’•tWRT TO to *jto?j ^5 TO* l cwmjto 

toj «tjI<pH><p w5 fijvTOT <pi4R<p <^rf^Tv5, <paH<.«it, c«itc® 

o©'3C«i "Sl^ltw 4f^5, Foci’llw ^1^5, 'TO i3jlPi<p tirf^vs ^sjlRi ^N’Jc'nl 

TO « *TO TOM ■sitTO 'HMM *tffel £tm TO i 

toicm toj <#to* wi to <w <ro stfrow toi tom, 

'TON 'stl'ak '©i<.i<p TOl TO^ OT^It ,5 lMW TOTO ff& "TO i 4TO ^1^5 

^ to eiffar ^q?m <*ito toic^ *tffcM to ^ i tom, cro© ^ 
^if i tomm *m***i% (fbim cto* ^cstca*ifM* ^f^vs 4fi> *siw 

(irf^w i i£i1t> TOH^k'© TOTOt *5t$c© ‘qm'© "m i frog «itn» ^tm <?f«lt TO 
*M***I% CMH (TO* (HCl) ft?*#© TO TO***I% 

chiiiom cto^cto* *5tro© ^toi tom, tojto^to to*to «itror 

’tiro# «nft mro fts?#© 4#$ (hcI) *itroi%i ctom crotch 

CTO CTTO TOM' ^ TO i Wf C*tC& TOt ^ TO i 4 TOFTOF « C'H# *>IMTO 
"#[ i <p|c'sr^. CTO^ TOl (TO 'oit'sft® 4#5 ft o' 5 #*© TO C^tC*^ *lftTO <MC© TO i 'oilTO, 

c#t to* to c^ ^ TOte *lftTO tof© to i «fl ^ i TO Ato TOre *m to* Tom 

<imi<i '»i*Hc.<^ 'stht's tom i 

9.1.1 ^ 4 piw>^ ^4*135 « <Wi* 8 fat*t 

(i) Mt*f: TO**T TO 4tTO W -TO^si '©iNsI ^CTOtM CTOtt ^Ptva^s TOk’jtfil # i TO' 

toto *umwUQw ctot m ^c*r <?r«Tit to ^t i <&m fam ^ror 

TOt TO*t W TO' <?FTOl TO c^t*hl TOT UlnUlQ^ TO* I ^ 

(.'©^®l "5^ •Tt'Q ^TO (,'©'8«i *TOi 

(ii) TO^tft: lirf^S^rf TO^lft Wf %TO ’(tllw I CTO-^te^ TOI (?TtTO 

^^tror c«ii^m <s iiv©n>^ <^5i 'TOr^i?it to *rRr i 

(iii) Pil>»il' , i *lft^l: ^Piv© ^)«i < 5C'*T’?1 ®TH ^(.’•f <pco i *ic®i 

2-3 Rl^«i3lC5PlR<P ^1^5 fro 4'C© ^ $^*?t %T t^rSTO 'TO^f CTl^t "TOt I CRTO 


fe'sr-io'sr gsiR 













































































































%r ?e$? «TH ?e4 to 6 !® to<.^ I 4<P^»I(.<1, H 2 S0 4 , HN0 3 ?t ®HJ 

wcmiwi As to torn m?e® «i tofm c^r <n ®iibiw<] -srem's toe® c®mt 
4t? Pii5^h (to <psc«i to ®f?m «Tt«T ?e4 to 6 )® to' 

(iv) to 5 ? m^? to <Ac®? tout: As to 5 ? *tFg? (eto- K, Na, Mg ^®tlf?) 
to tom to mtfst^ mto? to <£rm ?$cgtem? to ^?? to i cto- Mg m^, 
tomato 4to<r to tom to Mgso 4 ^ h 2 to $??? to i ftoto ?e^: 

Mg + H 2 S0 4 -► MgS0 4 + h 2 

(v) m®? ml<MdH tot <Ae®? tom: As m®? ?n4to? to tom to 

to, to 'Q to &rtn to i cto- mjttom? mtorcfor to ^ hcI 

tom tor <wi«if>iiiivi cistm^s to, to to to to $?*m to i $•to 

co 2 mi 7 ! ytyt mtmte? cto«i 'oiic^ i 

CaC0 3 + 2HCl -► CaCl 2 + H 2 0 + C0 2 

to (co 2 ) cm ^to to? toi tot m?e? ^to to stto tot 

?? i mfiffc Itoto 

Ca(OH) 2 + C0 2 ^ CaC0 3 + H 2 0 

(£ito ms?%i caco 3 ?sm? mm to? toe® tot to? i to tot to? toe® 
®rf®% co 2 toe® tot ®?e? (to mtrn? to to m? i ^emesr ®rs?% caco 3 4? 
me? co 2 iw h 2 o ftom me? ®?%r mjttorn? tomi4wi3 [ca(HC0 3 ) 2 ] mm? 
®t?e 6 t tort "to? mf?e® tot?i 

CaC0 3 + C0 2 + H 2 0 ► Ca(HC0 3 ) 2 

4®^®te? m®? mtmtotern ^ mtoto® 4fms frnsm ^ toliam 4fm®? me? 4®^ 
q?e?? %it me? m«umi3 to m tou# to me? i 

N 3 . 2 CO 3 + H 2 SO 4 
CaC0 3 + 2HN0 3 


N&2S04 + H2O + CO2 
■► Ca(N 0 3 ) 2 + H2O + CO2 












































































(vi) to m* ^c^®r <n<fwB <n *im 

◄i^4i<wl»tprt« 4te?r to W?it to to, <#t 

<PW i OT5R: 

Ca(HC0 3 ) 2 + 2HCl -► CaCl 2 + H 2 0 + C0 2 

2NaHC0 3 + H 2 S0 4 -► Na 2 S0 4 + 2H 2 0 + 2C0 2 

NaHC0 3 + HN0 3 -► NaN0 3 + H 2 0 + C0 2 

(vii) *ft^ (TO*) TO 4 %®* *fng* ^rt to* 

^ftc* (iiPivij <pw «i<H *1lf* ^,*1* <pm i sH>i*i w?rt i c<h*i— * 1 ^ 

NaOH **t«r *jfc* ^tar * 1 $ hcI to c*ft *5*s?r Nad (TO) *nf* fcvur i 

NaOH + HCl -► NaCl + H 2 0 

(viii) *F 5 * to^e®* TOt 4%®* Will: *frp to to to 

TO *ftf* ^*BT TO i *Fp TO*«t® iflffer 2|ff®* ^?n vsl^ ^ CTOTQ 

RfoilllB 2IW £l^f®***i 

CaO + 2HCl -► CaCl 2 + H 2 0 

to^to ^ 4%®* to to* ^1$® fifom to* *imwB « *nft 

i 

H 2 S0 4 + CuO -► CuS0 4 + h 2 o 

fTOT ^ A®* TO <WMf>lillW f*Hnit TO *iMPHI»l h|$u$ TO <#T 

^,*1* **£*: 

2HN0 3 + CaO -► Ca(N0 3 ) 2 + H 2 0 


9.1.2 4 N 4 R* 

TO^t ot «iiwimi TO to^ ^t* d® cro$ ®nro 4ft® wr 1 TOB 

TOf| I 4ft® TOt ®fsf *|ft* TOJ 4ft® CTft "TO 4ft<.vs>S TOt frsft TO TO^ I 

^it (£iPk.v!9<i tot *nft ^ *iror 4ftcvs«i *w* 1% c^twr *o>? **t to, ^>ft 

ftf HMM* ®)$|lfa<t> 4ftt®* $*t* ^ %T PiBviH cTO* (FtTO 

PiBto c*tTO* *? **ft i *tf**ro *t *ro* *to to* ^wfro 4ftt®* 

I TOtC® CTOT *fe(Uall«M CT$i TO* *l$|lPM> 4ft®W ‘ ! H%® ^ 

rf 


















































































’fife ms h + «mum, st %t ftem vm m®f < # c f® 

mrcmi wfm ®m«t ^if 5 ^ m*r m*fa mm I 

w% mrc«t *n$fifr 4f^s tei%5 mi i ^stmfw «i4R+ 4lw ^?% 
®m®t Rwiifavo mi i 


Rwill'st'© mm ^ m°tt m©fi> I5m®t <mi®t ^t m®lt W m*ff W*\ ^ 

cm® ■Jim m toto mi 4m mrf% Runfa» mi ^ i 

itiQfifr mm + <#r -► 4fms (aq) 

*lftflH> 4ftv5 (aq) -► H + (aq) + >!$<$? W?H 

5m*t ^CH)IC«H ^1®%^ ^imtmo mi 4m *teCfclWM rnfiR fc^lU mS: 

^tlljlCSH C^mi^S + <#T -► HCl(aq) 

HCl(aq) -► H + (aq) + Ch(aq) 

>n«iWBR4 4fms 4m 4fms mffls wr Wf i 4re <mM # ^®tfmF 
w«rra mcrn i mrafm© mi m®r mstffc mtmr mi m*r JiMWBra* 

4tms 4m 4fms 4Pic^^ mf sf*t*fa miw m, ts'jjs, ’ifssmi'Q m i 
4^ 4fm5^mm ^ *nfe mrc»$ «toiwM mtmi ms, 4fm^ mf 
gjmfa ms 4m 1^ <#smr ms i wfk ^mt %*tos *nfo 

H 2 S0 4 (1) + *llft -► H 2 S0 4 (aq) 

H 2 S0 4 (aq) -► 2H + (aq) + S0 4 2 -(aq) 

44^IM: 


HN0 3 (1) + *ftft -► HN0 3 (aq) 

HN0 3 (aq) -► H + (aq) + NO<f(aq) 

<m mp*r 4lms '5t%i sm®t mrafm© mi ^©mt ^®r 4fms i '*i%*n# 4fms 
®m®t mt®f mrnfm® mi i ^ 4 foes* ®m«t mtmmi *rfmrt«t s^r «m? i 

4%®? gm®i h + «ii*iws *rfmit®t ^MiJfw c#t sum i 


9.1.3 *ttl? 4)1^ 

cs 4lm® mfrnr *rfmit®f ipH^jfimstcs rnw 4fW<p m? 4fms m«T i 
•umwURw fsf%?i mum fsf%?i mrcmr m? 4fms w mi i emm- m? 


^oiSs> 


















































































l £|t$ly5-<sp|s<p 

(HCl), TO >lMfa$94 (H 2 S0 4 ), TO (HN0 3 ) ^©Jlftl 

4fTO?|M TO^», "5^, cstc*i ■*i%s *iwi ^ ^i 4'5 rj "sro sm, C&fc*l 

top, *fftor wtetn ^sTO TOto *iv*¥^iii to* ^us i 

TO ^l^tQFlf^ 4&V5: 051^5 50pr 5%|S5 CT g^cf ^ 

«<iPi® ^c»ri ^Mivm to TOro *nfe ^fTO TOro«t ■^cgtcsR 
<TO#5 ’em TO3 TO *$«altsMf«4 i£lt^5 (HCl) fcsft TOT ^1 TO HCl Wt OT 

croc^r tot to <?rt ctocto towt i^nro ^ to #stim 

to tort to i ^itoj % hci 4f*nro ^ orom mn tof, ^ top to? cro«t from 
T>TOT *tC?T TO1 


HCl(g) + H 2 0(1) -► HCl(aq) 

’ll? «il$fij4 4TO: H&tfilWM vbl^^l^- TOR7F TOfc© 5%^a TO?T Hl^4 4fTO fcoft 
tot to i to ’tfroM *nfe ^fw TOrot no 2 tot 5%^® to?t to hi^4 ^s 
hno 3 fr©f% tot to 1 


3N0 2 + H 2 0 -► 2 HNO 3 + NO 

TO *^i3H> 4te?r * ^r wf ff*n? "sn^r tot cro to to? ^©te ^itatwr 
to *wm to 1 hi$I 3J4 ^fTO ct toto <?nwr tot to <?$ Mi^wti <r< TOift toi 
nftlB* 4fTO ct toto croter tot to <?$ toto wi4wn tob TO tofit £tm to<t 

^©R C^lWRT ^TCTO HN 0 3 'TOTO T&'TOTOff© C5E® TO I HNO 3 TO© '©lltTO ^TOtfTOs 
MlfcMH W (&& ^T TO CWI HNO 3 C4 TOtft MI4WH WW TOT TO I TO«f TOtft 
Mi4t*hi w toftt toh tot^ tot 1 

TO *1l«lWSft4 <TOW: TOTO (S0 3 ) TOT *flfe 5%^© ^ 

^1^5 ^?II TO TO TOsit 6 ! 9 llf»lC'© ^rfw TO^f 6 ! S0 3 TOT 5%^© 4?f ^ '©W TO 
TOf^fw (h 2 so 4 ) ^r 1 

so 3 + h 2 o -► h 2 so 4 

9.2 ^tW (Base and Alkali) 

TOW (Base): TOfilTO TO[ ^ TORT ^ ^1%T ^W^ItTO «W|tefc ^ 

° w f^it to w 'Q ^©iw TO4 ^r 1 



























































































CTO: 


CaO + 2HCl 
KOH + H 2 S0 4 
NH 4 OH + HCl 


^ CaCl 2 + H 2 0 


k 2 so 4 + h 2 o 


* NH 4 Cl + h 2 o 


CaO KOH TOCTO wlfibTO (Na 2 0), toto 


(CuO), CW (FeO), WlfcTO 4>l^|-$|l^ (NaOH), <WMf>lil|v| 


Ca(OH) 2 , CTOPT Fe(OH) 2 , '*IJlWlftTO 4>l^|-$|l^ (NH 4 OH) I 

TOwtfrom (nh 4 + ), towiItoivi (ph 4 +) <stt*rr *ifp ^®f IWN "gro 1 

CTOHt *TtTO W?H, CTO Na + , K + ^s#T TO1TO TO*T Ch, SOf ^©Jl% TO«t ^ TO 
TOfa* dM NaCl, KCl, Na 2 S0 4 , K 2 S0 4 , RTO CTO^ NH 4 + , PH 4 + TO 5 ? Cl", SOf 
^©nfro ^ to TOft<T> ctK nh 4 ci, ph 4 ci, (nh 4 ) 2 so 4 , (ph 4 ) 2 so 4 , ^©nfw 
to 1 to toto ROro to « <#? ^Ito-to^ 

2FTO ftfTOlt TOT i ^5$ TOT TO 4 ft* TOTO* TO TO^ fiMflte TO i 

TO (Alkali): *1^ RT TO lTOTt%T CTM*MCTO *fe«l*lM|fob OTtt ’ftTO TO%T 

TOiTO TO TO i CTOt OTfeTO TO TOT TO 2fi> ^ TOC5: (i) 4feC!fcl4lfefe 

(OH - ) (RTOw «TPTO To ^ (ii) <& CTK ’ftfro TO TO i 

NaOH TO, TO*t Mll&«l»l *feltyl4|fevb CTte*T OH" TO^ TO* *TtfTO TO%TI 

Fe(OH) 2 C^ 5 ^t?T TOT ^rf?T *Tf I TOTO *3life's OH - 5j*f '®llc.^ R>*^ ’tlRc's ai^ii 
TO, <£|fi> ^ TO^ i CaO TOW, TO TO TO*t CaO <fl OH-^W ^ i TO*fk CTO^T ^TO 
’TfTO ^RJSJlft *llfTO TO%T TOW*tTO|^ TOt TOi TOT 'TO TO 

TOW^ TO TO tTOj TO TO^ TOWI 





TOt?T TO (R Hm UTO TOTO TOT TO TO TO TOtCSfltTON TOWt® TO (NH 4 OH) 
$TtW i 


9.2.1 *[% •*?!«?* 

wf*1 *tlfro TO*TJ TOT *lfTOT e T TO*1 CTf 5 ! <pw CT iSjTO taR TO WR TO 5 !^ 5 TO[ TO<I TO®! 
TOTTOi 



































































































ftlJillM *lftet: 4ftffi ct5>BfD^Sc<l ^WIJ *ltot ^ t>llfoill*l ^^1^5 Wt i *IM 

PiUvih Mstmm ^ tto tis>Bfi5fcc<M "memi ctm i <?t*iem *n*r PiSwim 

%r mf W 'ailW4fl» dW>fl>&M*l TOT WI *ltot NaOH Wt •fl'Q i 

«^rbt «*ft 'siwj %r PiUviw -mm stm mps, <fp*iem %r &$m ftnm 

c’tE^ i *i5Wl cmem* wW m?r, <5M*t «iH PuJaii^i c^Mlsc^ *?)®i <pw i 

NaOH Wf ^5 tol »K <PSC«n £tM*t?T to*T 'oi^Fs ^?n to wt 

ffito wfftn *w< i to ftfttfft to mf «iimimi to ^iii to toem* to 

^ "TO I 

9.2.2 

'aUl«a|3|Ptal>l Hl^cQl5 [Al(N0 3 ) 3 ] , CTOM [Fe(N0 3 ) 2 ], C¥tw [Fe(N0 3 ) 3 ], 

top nftcSB [zn(N0 3 ) 2 ] ^®#r mm ^ ^ to tom to ^fspfr mm 
to i tom, ^ mm ntofc wr to w^i mm 
nftcjflj wf ^j#s mm <roto Mim mhomms, mm <n4wis ^®#r wr ^ 

TO^PS Mm TO i to Mlm Wl^ TO ^ TORT 

tom <?NlEm TOItl EWT: 

A1(N0 3 ) 3 MW NaOH <*T3 tom 

d5^5f6^CM Al(N0 3 ) 3 m m®t 4?' "TOI <PC*J<P CM^t «T^[ NaOH EMM <P^c«i 
^cgt^s [Al(OH) 3 ] 4ftK NaN0 3 $**1* TO Al(OH) 3 TO fttfft TOETO 
tow d3>Bfi>$MM to TO TO 4fti pto HltoS NaN0 3 *ttto TOTO 

to- 1 *tito crot sro to m i tom: 

2Al(N0 3 ) 3 + 6NaOH -► 2Al(OH) 3 | + 6NaN0 3 

Off! «il^l5 Fe (N0 3 ) 2 4ft TOt NaOH 4ft to^T 

(£R# (]M515®M Fe (N0 3 ) 2 4ft ftftft to «*RT W CM^T ^ NaOH Wt CMft 

mE?T OTPf [Fe(OH) 2 ] 4ft ftfft ftrfft WSW’f 4ftZ NaN0 3 

*nto 5%^® wrm «rtE^i tom: 


Fe(N0 3 ) 2 + 2NaOH 


> Fe(OH) 2 | + 2NaN0 3 

























































































<RKR 


Cmflm Fe(N0 3 ) 3 4ft me* NaOH 4ft tom 

4mfi> Cl3>Bfi5Sw Fe(N0 3 ) 3 4<T Wt to *£RT mem mew Cmfct ^ NaOH Wt CTtm mmm 
Fe(OH) 3 4ft ?ItTO mm# me# WC'H ^ 4m* cml&fllm HfttfiU NaN0 3 *tlto 

gft^s mtemi 

mfspfr tomf: 

Fe(N0 3 ) 3 + 3NaOH -► Fe(OH) 3 | + 3NaN0 3 

Cu(N0 3 ) 2 4ft me* ®F| NaOH 4* tom 

4mfi> <j3*Gfi3$w cu(no 3 ) 2 4ft wt to 4m mem mew cmftt mj NaOH wt emm wi 
mrnim m^e^i^s [cu(oh) 2 ] 4ft mrnmt %r me# mmsernm fc**ur ms 4m* emtom 
•iIruJs NaN0 3 < ®iiPic'» m%^® mmmtm mem i mflf^ 

Cu(N0 3 ) 2 + 2NaOH -► Cu(OH) 2 | + 2NaN0 3 

Zn(N0 3 ) 2 4ft mem *f% NaOH 4ft tom 

4mfi> zn(N0 3 ) 2 4ft wt to 4ft mem mew cmfcr mj NaOH wt emm mmem 

fm*m m^egt^s [zn(0H) 2 ] 4ft mm me# mmsemrn mm 4m* emtom mte^ 

NaN0 3 rnito m%t^® rnmrnim mem i m*^ Itom: 

Zn(N0 3 ) 2 + 2NaOH -► Zn(OH) 2 | + 2NaN0 3 

%memm tornternem cmrni mra, mtmm m^e§& ctotm mem mm wf tom mmem <Sr torn 
m^Wtom wemm mm \ 

rnjtemtoi mtoi to mtew tom 

4mfi> mem mjtemfto cmmi^s (nh 4 c 1) to mm mem mtm (NaOH) emm mmem mjternto 
mm (nh 3 ), cmfemm (Nad) mmrn 4m* mfm (h 2 o) $mrnm mm i 

NH 4 Cl + NaOH -► NH 3 + NaCl + H 2 0 

mjterntor mum mem mtew 4mfi> tom me^ i emmtern mjtemfto mum 

mem mtm Itom mem nh 3 mtrn memi cmim: 


^o>Ss> 































































NH 4 Cl + KOH 
2NH,Cl + Ca(OH) 2 
2NH 4 Cl + CaO 


* NH 3 + KCl + H 2 0 

* 2NH 3 + CaCl 2 + 2H 2 0 
2NH 3 + CaCl 2 + H 2 0 




9.2.3 torr 

*iStf 5 ram Rfoopcftp 4R? OTif^rm crTf$ tor to, to r#t 

toto ^ tor ^ to rt 1 ^ to to TOfR^ to 

^ ^cyal^il^vb tor to 1 w* cr*rr tor^ TOw TOR Rl 

rrr 1 

KOH(s) + *nft -► K + (aq) + OH(aq) 

NaOH(s) + »HfR -► Na + (aq) + OH (aq) 

'suicaiFtai to to ^utcsii%r to* RRfti TOwifRTO *nfRff© to tot 
^ItRlfRRt ’UR « *11% RQ>RlR «UlWl%R tor TO tor ^*t* rr 1 TO 

TOffa TORttRTO RRtRT R%^a RR 4RS TO R*TO TOR TO* 

rri 


^TO*, TORlfRRt RRttf WRRtfRTIt TO, *11% TO[ TO TOR?TO WttRtfRntR TOR * 
Tor to 1 TOTO TOro $*N%r $*ir TO 

RRFlR fcRf*tf>J fR®R 'TO I CR RR»R TO' >Sf%f TOf*fa TOfR'o RR TOt TjRR "TO I 
RRR TO ts?% R*£f TOfRo RRI TOH ^RR TORR RRtf TORRR 

*||rrM RRR R»Imr ^jRRlR R5R RtCR» I 



1 RE 5 R 2 lf®ft < t a l'St R*P|R <KRl I CbltR (JtRI RlR tflRR <q<pfi> R»ER ’ffRRsR R^Rt 
TOtlRS^TOfRR R*IWt%h 

TORMfoteftR »qf%RRtf TORR^CTOTORCRl 
R^RfegUgslfW iA® R 5 $R <Rl%lR TOb# CRft TOt TO I 


V_ 


R**flR (II) RhwS RRFt ^UtCRlfRRT RRR CRft R^Rf RER 1 


J 


*^-^br, cSiTr-^o'Sr 
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9.3 ^ *R 

(Corrosive Properties of Concentrated Acids and Alkali) 

*tti> i^il^rs 4 ^?*iti> 'oi'sj*« * 9 Mt«f i TO^-ctf 9 ^ 4^? ■*tfter '«imm ^ 

'Q ^>3P© I 4tP®Tf CBtPt PtPT CBM ^5f I ' 5 IC*1J ’ttB 4pT5 ’ItB 

* l fl^ 'oi ,v t v or rv t C*lM ^pw '©Iw <5%fp® *1^i 

^ va|JlH»qHvo|<H'S C^tC=Tt «ttB 4Pfv5 "*1%^ PIPt ^ TO“ teNlM» *Hft PfPl 

^i-swm <?$ ^m*im *jp© to i 4f 9 i? Ptww Sfhic© to i 



Wf « ^*T 4 PP 5 *TC®T « ^Iww *lftet: 
wH tfiPiMifij 4^? wh 4Pi\©I© ^t 4^15 9 iffat*r ^itwr ®tMl ^rtn i 
4^ ftTO 50 mL^ 4pflS ^ I 4^1? 4$ fi*ICiM W # 

41*Fl^ TfB 4>M'©lM TO \5filT 4PF ^aiTO? TO ™t*f ^t TO I 4^1* 4R# 
41*Fl^ *r©PF Sfl» TOiT TO <Jll5lR'Sl 4^F SltPS 4*R SJM^ *tTO* TO* 
to TO* tot fro *flfrtf** to - tos* to ^ TOt i pro *tqfi» to 
% ck^ I 4*1* ^NlbO «lk»ll<l vS«^ 0 l'©l* 1TO Pl*M "^Cilt I 
4*t* 4*^ filled 4pP5 '=n > G| 4pfl5 4* 5 f& 4pfl5 I 

4<lh 4^ 4p|\» tracHfl ' 5 IC S ^ ^f& m(# *TO SlW“t I 4*1* 4* s fi> 

Sjl* 5 !^ TtTO* 4*# TO* TO «MUl 4** Site*® 4*? *h* 5J1*^ 

'©Iwm ^TtPf ^k®?<i V*J ft«i ^jl©ll<i<i W 9 !* sHc^sk *1c* ^>wl i wHw *^c®i 
^ck^i 4*1* *Mf5* *niFifii l&vi'oiii ftw c*m*r ^rati ^ hcI ^c*t 
■^Nfi> OT < #5|t e t <PCn1Vl ^IMtW 4f%® Wt ^®t? CBC?f *|f?srM 

<PWC^I 


'©l^ ^T ^*1 4Pi*© ^ l^ 9 ! 4pv© T 5f^ 9 W ^lf^ 9 l%ltPt H + *in^nM ^*W I 

9 lflVtPf H + TOT ^fw 9 tf^E c t 1^ 9 lf^T TO I 4SRI ^srfw 
^5^T©m ^R» i 9 t'*pt*'©w, 4p© ar^lil iS^Pf '©l^ 4pl® ^SIC’W 9 lf^ s TtPt H + 




































































W TO i TO H + TO *rflTO f^ *lf?TO TO i 4TOJ 

■^SJ v5's^w|\©| '^5^' | 

■^j <4^5 —»■ to h + (csfl^ 5 ?) ^?r i 

'fig ->• C#t H + (CSfl^T) fcvftf ^T1 

(i£)<p^'»lc<l '®|<g NaOH 'Q NH 4 OH PiW'Q •‘PW C^Nt 'TO CT, NaOH <3^1 

<lN^ ^srfW v5>s^«i'©l "TO 1 “'WTO, NH 4 OH Wt <ltafa TO S«%«i'©l "TO 1 
^ *lftot CTO* TOlft^© TO NaOH ^5 TO, WTO NH 4 OH fWi) 

9.4 pH *JWt (The Conception of pH) 

crorf tow? stff% sift? ?if% ^tfk ?if% trowi^ siffro ^©nf? wtro toj pH 
4to toto to to 1 cwwr tow? pH w <Sr tow tow? (h + ) 

totoh? tow TOt?ro 1 

/-\ 

pH = -log[H + ] 

l J 

(pH CTO? TO? p C?f 5 TO H ^5 (TO TO) 

[h + ] tot h + tow? cron? totojt 1 ftfct? tow to csn^r h + to? ?ww wfcr 

wWIcil TO 1 

1 ftfct? h + to *tf?ro 10- 7 cror 1 

1^35 *flf?? pH = -log[H + ] = -log(l0 -7 ) 

^toto, 1^y*T *ttfro pH = 7 

^€t? ?*?% tot cron to? «ftror cwMftfiS tow <?$ tow? wmm <TOtfwt to 1 

?f? fry? *f|f?ffs 4frs CTO ?s?T TO TO* 4frs (ftWft tow ?f? h + to ?wit 10 »p 
Wfl5 f^fW Stfr PllSlttl 10“ 6 CTOT TO, TOW TOW? pH TOT ?TW I 

pH = -log[l0 -6 ] = 6 


H + TOW? WlM TO wf*T TO pH TO TO W TO^5 sftTOI 




























































^ to*r *nto -SIW c*mt oh- 1^35 *nfw h+ w w*r tom 

^ Ja<ic,Hto** *llPi*i 'sj®i«il«i h + w w*lJt <ilw 1 

ww: *iifw toj ctw wi<r mfaw h+ w w*ur mw to *iffc 1 *ito 10 10 

csit®T w "®tor pH "sw 
pH = -log[l 0 10 ] = 10 

pH «SRT ' 5 lt»T 7 CSW» MO!? <llM I wfN. ^tffa WtW pH iSRT '*IK 7 Wf*t I pH 
iW 'Sfft 7 <Ofi> ^W^ W WW <£rfWQ W | (£|fi> fWt’N* Wl I M»lwl 

wtW pH w ' s rt 5 r 7 c**ic^ w '»i^c*i wifi* ^t^rfw w B f <ro ^ w»it*ii tow 
pH '5IH 7 «Pf W OT <?$ TOlfi* ^Fl% WfI 

9 . 4.1 pH 4 <T ’ttot’t 

pH w *tfwH wl?r pH <?wt mm w i 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 



fsat 9.01: pH <7^ ftttfttttfw tos pH 4 ^ 

pH CWT: ^6 mw tlto pH W WSim C«fcm ’Jl OT MWlWl WW WW 
J T®J < l R 5 *^ <lh®<! mWlfW C^CSf pH W ^lH 0 C^IW 14 W*® Rt<li>*ll ^l 

wi 


fwtWF cmtm tow pH 4 <rw 7 to csiwr <otw «uto tow pH w 

'sw 7 w cow wr mwto row ^fkw tow pH w ’sw 7 <w ot tor 1 

<?mW WOT 4%W pH WW 0 TO WOT ^IBBT pH WW 
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*Oj{» 









































Jiuvsi 


pH 4fiW*ra <fttil|lt«M TOW* Wtait (TO ?NtC? pH 1?TO ?*TO ?? 

cs\m <to?i 4*ra *iftai? wto crot tofi? pH #ro <p?n ^?r c^tst 

«rHw i pH 'sira *lRsilc4? TOT $vSR'el»fh Ror'to (Universal indicator), pH C*MI? 
(pH paper), pH fsjSt? (pH meter) ?K?j? ?W ?? I 

$$A'ei4ra Rc4*i*: fit®* «uf*i«-TO fa*ra TOt ^f^»rara Irararo 

(Universal Indicator) I 1«? 1«? pH raiCM'fl TO*t ^Sft'eMta 1?3 tTO 1«? 1«? ?4 Slratra 
to i CTtwtwTOTO W»N»i cTO?4TO*?row<TOi?TOTOfr?iiJ' 
toisi <*it ?fe f^ra toi? Biff toi crot wt tow wfi>r 

^Pi'ol^H fowl* cTO crater wt w ?4 TO4 to ?4 ftw*W TOt? 

&1ct>V ?tfl? WE? RPimi >«<ic c ra pH ?R?N TO ?? i 

pH c*mi?: tow pH to? wra pH lira ?ra tow to pH c*wi? ?fw? to ?? i 

CTOT TO®!? TO TO $TO pH C?*t1? CTO TOFT C?TO? TO4?r ?R?TO ?E& I TO? 
?^5 pH TO? 6f*tl pH C4TO? ?4?>l^4 ^C? ^1? TO TOf^ 4>Jtt5t'B TOlt? WlfWE? i 4 
?td^TOTO e i?pH c*fTO??4c?PiTOrat??mpH TO'siraTOt?t?i 

pH W*|n: 'oi'srHl J3<Jt c f? pH TO TOt? TOI pH IWjW TOW? TOT ?? i pH 

$«4cfliY»t* tow to? ^f?w pH Ri>i«? Irogr <ro raarat? pH to tot 

toi 



ft? 9.02: pH C*MI? ^ 9 03: P H 



ft? 9.04: TO « %f 


«TOH flif 


ftftro c??ra 





































































mmram 




C«M 1 m: WlUlVp'BlM pH mmlm W 4 m? w«f PlBwl>) C*Wtm 
^ m<tt mra i mm^im pH 7 crnem mm mem PiSviim mtm mtm <w 7 top c^f mem 
Pii 3 iii>i mm %t m< mmm to 1 

9.4.2 pH 4m ^ 

fftwwi, #roem fife* tern «imi*iftm stmttf <imiw pH 4 m w ^mfm%t 1 

fas 4 *|emt rnitmjt mmt memt: 

fftcm*C4: fte pH 4m flsm I mtm ’•Iftam "jftm mm mtfi> TO 5 fitmST 

mm, mtfrn c*tm mem 1 4m mtfi>m pH 4m mtm 6.0 
(TO 5 8.0 4m mem mem mrnro mtemti mtmtm, mtfr>m pH 
4m mtm 3.0 4m mm mf 10 4m mem mtfi>m ^smmtft 
m'j^tm mtmt mtmi rnit^m pH 4m mtm mem cmem 
mfmrnwmest ^m (cao) mmtm mm mm 1 mtmtm mrf^m pH 
4m mtm erne® TOr *lfmmT c lmemr wtemtfmmim mtme^, 

(nh 4 ) 2 so 4 , mjiwlRmim rnmmS (nh 4 ) 3 po 4 ^sjifm mtm 
mmfm mmem mifi>m pH mmtern mm 1 

#memem tern mtmtmftm fofem pH: rnffe?tm 
fmf^m ^?e*t fmf%m term mlmlmfmm 1m%mt mc& mim mm 
mfte^m RR>tj me®t fmfmm mtemm pH stemtmm mm 1 rntemm mem em*)emf ^emm mmf mem: 

(cosmetics) mmtem: mt^m w *tfmmtm mmem, TO*m cmNm mmtm, 5m rnfmmtm 
mmem 4m? fmf%m mtem stmt*# mmmtm to i w pH 4.8 ernem 5.5 4 m mem rntmem mm 
mftm stffmm mt w ^tmt^m rntmmm mt m?*!^ stfrotm memi £tmm% pH 4.8 
cmem 5.5 mtmt ^ternti 

9.5 R&sil (Neutralization Reaction) 

mtmrntmlfm, 4 fms m% mmem h + mtm mem 4 m? mtmm% mmem oh~ mtm mem 1 4 fms 
« mtm 4 TO fmfstm mmem 4 fme®m h + mtmm 4m? mtemm oh- 4 tmm fmfmmr mem mtfm 
^*lm mem 1 emmm- hcI mfmem H + mtmm 4 m? NaOH rntfmem oh- mm memi 4 wt 
^em 4 m mtemfmfstmmmem 4 fme®m h + 4 m? mtemm oh- fmfmrnr to mtfrnmemi 


c&ftm 9.01: mrom fmfmm 


wwtmpH 


TOtmmtm 

PH 

*n<p^ 

1 


4.8-5.5 

mm 

6 

m* 

7.43-7.45 

mtCWmmm 

8.1 

















































































































i£|piv! 5 -vp|<l<p ^»|vo| 


4pTC®<T TO1W TO^T Cl- TO* TORR 5 ®[RR fiURT TO?T TO 6 ! (NaCl) ^TO 

TO I ^Pl® ^HCSR TO RttRT TO TO 'Q *llft $^TO 'STOR RiRTW TOITO ffiiRT 
TO I CTOR 4 ftfRTC® 4p[® ®R 4fw? TOR ®!R ’TO ®R TO^5 TORT TO* 8l*Rr 
*ITOf «'i<H ®TR *ttft ^*R <K3 i 

HCl(aq) + NaOH(aq) -► NaCl(aq) + H 2 0(1) 

4 Pi's ^R <#T 

fcTO* ftfrotc® ctot to* cror ^cwtfw ^Pr® to* cror w\%m *feoiai*ife«i« 

TOt%*i £t*ifi® to i tos^ ^ cm ^ cm c>\\%m 

TOj^Wl £t*lfi® TOWi TORT, >IHP»S 9 <J> ^5 « CTlffeflR 
■^egt^TO fl@RlRr CRf®TO TOTWfc TO TO *nft $**R TO i 

H 2 S0 4 (aq) + 2NaOH(aq) -► Na 2 S0 4 (aq) + H 2 0(1) 

^Piv© to*i *nft 

$*|C?R fl®RlT TO® CTOt TO, TO* CTO TOf^fro 4f*I® ^ CTO cTOro ^Cgt^ltTOs 
TOlff^Wt TOfro TOT I 4 CTO* TOlf«t® TO CT, CTOt ^PlCTO TO# RP# ’tRTO 
®T*R CTOT RP# ’TOR RR$ *|RTOW TOjff^Wf TOfro TOW i 

9 . 5.1 ImPtH sMTO Rl^ilN 

<#*IR*: TO TOR TOC® *TlTOl%® ^ICsMQ<I> ^R® Rg^J® TO' CTOtf TOW 
TOW%® ^PfCTO *|RTO wft TO CTO ®TO C 5 *# TOpa CTO TOI 7 Tt s TO e l®fW 

4Rw 4Rf®R tot i wfTOr 4Rf®R towt toto%® Rt to wc® toti ®i^ 

<i|R®W TOPr® TOC® 4%R® JW «^f CTO TO i <*#lRc® Al(OH) 3 « Mg(OH) 2 

«TO I TOT ’TOSflfR TOttf i ®$ C^lC^T ®l1®% ^CW#s 4R®W TOT SftR® TOT i 

Al(OH) 3 + 3HCl -► AlCl 3 + 3H 2 0 

Mg(OH) 2 + 2HCl -► MgCl 2 + 2H 2 0 

RcTO TOWt RR>®tl^il TOR CTO ’tR’TO R TOWT R*fTO TO 

®JRf® TO i RFTO -gcTO TO RRC&RR «TO R RRtCTO RTOt TOR CTO Rf®?T 

*RCTO &TO ^R® £®R 'TOT i ®1^ 'gW lR> ’TO ®I^f® TO i ^ ^R® RCTO 4RCWR 



























































































<RtTFT 


^8 


(4jHPmit>w cTO) to to i ^mwrStn wf «a sMfro 

: ro i wf ilex's! ‘fliic^ ^t m i 

ffttTOfl: «lt* TO CTO ftf%sf *flTO TO^T (W- Fe 2+ , Mg 2+ , Ca 2+ , K + 

c*tm to to -sj# to to i differ fc#st toi differ ^rost tof© ^ 
tos© to i w* to TOftro ^raift® (cao) i ^ differ 

<#ito sp^s to 'suffer ^ror to i 

9 . 5.2 Wl 

C«mt ^©ITOI CSfCTOf CT, 2fTO RQ>TO <£|te^ TO TO fl@Rlt TO TO <#{ 

TO i TOTO W TO^# TO CTO* TO*f i ^ TOTO* TOTO ^fFF 

(Basic radical) TOT i ^TO «i<K. fc l<i ^fMN^p '©il*i*ifi> TO CTO* '©ik^ i ^©1^ «HG fc 1*i 

TOtTO* TOITO (Acid radical) TO i ^ « % TORT RQ»illil 

^(.'•te 'st^lfl <TO®f fa^c. 9 !^ £|^f%^ i CT5R— NaCl, Na 2 S0 4 ^©JlfTO 'st^lii TO®t ft^C 9 ^*! 
^ (flfTjvg 'Q TO^ ftft*TO TOC®fa Wf ^siftU 2t<^TO i CTOT- FeCl 3 , 

Zn(N0 3 ) 2 R'sjlfcts '5t%I Wt ^ft?l ^ 1 TO 'Q ^Pitv©* '5f%I Wt ^*lft?l 2t<J*fTO, 

CTO- Na 2 C0 3 , CH 3 COONa (WlfeTO ^TOC#) ^SJlfTO ^Sf% Wf ’sflffef SfffTO I 

9.6 ^1^5 (Acid Rain) 

TO^?r *nffer to ftfrot to ftfro fc**nr to i fay* *tfc® fa$ 

9 lfTOT«t ^*faf TO* Hl^lC«rCHH faTO ^1^5 TO I 2ft% TO UTO TO 

*1fW TO^f f%8Wt TOI TORT, CT TO <7$ ^ftTO *tffT 

^T’lTO 3000°C TOTOm ^ifal*© N 2 « 0 2 f^RIt TO NO 

'TO' i NO ^t$?T '©ifsiC'st'i TOT 'stir's TO N0 2 ^ 9 l^ 'TO' I ^ffer 9 flfTO© >3 TO*«T «i«|l^v» 
TO TORfJ 9 tfTOt®t 4fa5 ^s, 9 ^ 'TO' i ^ <4fas 9 fl% >i list's 9 tfw 

l if|P|V!9^8 ^RJ(.<p i£|f^F5 ^f^ <^C«11 

C0 2 (g) + H 2 0(1) -► H 2 C0 3 (aq) 

2N0 2 (g) + H 2 0(1) -► HN0 2 (aq) + HN0 3 (aq) 

9 flf^ pH ^IH 5 C^lE^ 6 <^RT ^ i »i^«u ^ ^fa®t (.<1^*1— 
f^f%^ TOTO CTO, CTO CTO, ^iTOTOt CTO £fp 9 lflTO TO^T I4|l^ § 





























































































l £|t$ly5-<sp|s<p 


Rtro*i tot tor, Rt ^r riIrr tor fent rto <HRPR> 4lro (h 2 co 3 ) %rrr to i 

#5f iRijJR CTO, ^T>'»|T>I gfffe Hl$C$|<AH « RtTOtR^ RTOTt Rt CRCijlpRR ^ 
RRW Rl^dttWTR « RlRTORR fejj '©R^vb ^RR TO I 4RT ^R Rife 5%^s TO 

Rfosi ^Iro ^5 rrr to' i < 5 ^ ifiPivsj^^ ^r Rifro tor *jifi>oa Rfw to i 

MtWt TOR ^RCRtCSfe MtWt TOW RWWT TOM ^R Rife fe?T 4feR 
rQrIR ’RMfRcro' cpcr cr{% tor to i *po«i ^r Rifro pH <3R rr <p(.^ a rt ^IR'Q tot 
TO CRW W ^R3c<P 4fTO TOT i 4R WT Rffi>R pH 4R TO TOT TO i TOT TO«T Rt 
Rf^Rt«TtR lRRtT> R# TO I TOlHCRR RtfRR pH TO TO TOT TO I TOT TORT %figR 'Q Rt^t 
RTOtWR RW TOl WiJ $RRtRR Rfe TO i 4 W >*rfTO RTO- 

MlM, RlljR Mr l^tTO TORRT, TORR TOR fRCR Mr TORW Rt «FTO ^#5R® to i 

9.7 (Water) 

fR’jR TOTO TOR TO #RR i CRTTO TOT, RRR^5 <p|&h*. fRf^R TOW Rift ^fw TO' fR%R 
TOW Rift RR TO i RR ’llfe ft%T $R1CR TORT ^ Rife Rffe TOM Rift i 

9.7.1 ’ttf^R (Hardness of Water) 

RtftR $RR TORt Rft-RtRt, TOT-tror, R^, TOp Rt fij^RTORR ^©flftl 4RR Rlftw RRjfi 
Rfts? TOR RtRM RtCRI ’fife TO#RR Rt RJtRwftlllCVR CTOI^S, TOIW&, 

TOwt RI$<M4 wS ^®Jlft TOR sfT^s R1RW % Rift RtRtWR TOR TOW? CTOT $RRR 
RTO Rt I 4 RRCRR Rife TO TOR RWI TORI TOlfRTOT Rf TORwftlRlR W TORR, 
RMfts? R^ft TOR RIRW8 Rift RR TO© RtCRi TO Rife RRR TOW TOW? 
CTO ^RtTO TOR RT CTO? TOR TOR TOTT $EF5R ferR 4feR WlftRlR RT RfrfttRlR 
TOR I CTOR-CRlfibilR ftJillCRS (C 17 H 35 COONa) TORT feftR* ^IRMR CRtf^RR TOR i «flfl» 
TOR %RCR RR^s RRI «fl TOR fRCR RR RlfRW TORW TOT RW RTOR RtfRW 
TOTfrom RT RJTRwfTOlCSR TOR ^Rf^s RIM TO^R CTO ^RR TO Rt ^R° TOR 
TOT2TR5 rm RIM i 

2C 17 H 35 COONa + CaCl 2 -► (C 17 H 35 COO) 2 Ca + 2NaCl 

RTTRwlTOR RT TORJ RITO RRR'S ^ 1R fRlror RTOI RlfRR RI^R RT TOTORRtM 
RRRtCRR t%TO RR RtfR RTRTO TOW RR RjfRM IrrjTO IrIto RtTO TOR RI^CRR RtCR 


^frfe'ST-io'sr GStR 



























































































































?? i wr *fi^c*t? ’tie? csitBt ^i j M><i c f *ft®i 4^5 <#i? *tfe*f *itf? ?t?i *n? i 
◄*mim « ?tB 4 ??f% ??®it? RwN«t <#*» ’ste to i <#t? toj c? 
*rc* 6 r <ltfe TOt TO 1 TO wit *rfwt? ?s?ff® to ?t <111?? <?$ *ttf?? 
Wst WTI <tlf?? Wst ^ SlTO, 'oHIii) Wst i£|?? ^Itft Wst: 

(i) ^P«ttft W®t: ’ftfe <WHf>UIIW, VJMWplillV, ^ItWT 2t^f% *TO? «l$4l4wl3 

(HC0 3 “) Wf 5%^5 SltTOI C? W5t? ^? ^TO 5 W^flft Wst WT 4?° ^ *llf« 1 <.<P 

witt *i? *nf? ?®it ?? i to# ?? *itf?w ^ &s«5 ^s?% ?tt# to fcvm 

^ I 4 TO <111321? fe ^Itf? 'flll^lw ^?t ?? I ^ ^rtf? (Top #?f?? ?twt 

<ft^ ?s?t ?t? i wr to# tot ^ ^? 4 ?* to# ^ *nf? ^5 <nte <if? c t^ 
to 

Ca(HC0 3 ) 2 --—► CaC0 3 (s) + C0 2 (g) + H 2 0(1) 

(ii) *1# W5t: *llte 4iMPWI*l, TOwf>lill*l, TO?? sFffe TO®t? CTOI^B ?t >)HwB 

*1?®! <£#'$>'© 5||<pc <? i ^?# Wst? •’jRJ ?? i2f?? (2)^ ’til? ^?# ?? *nf? <ic®i i ^*1# ?? 
•Ufa* ^ ^3*© * 1 # TOt Tjft^© ?? ?ti #%? RftiM TOJCT ?T #%? %*tl? 

toto to ^ttf toi ij? tot to TOt?*^ ?*? « cwt-<2f?, c®w ^®ji% 

<nf?'spiTO ^? ^tif?'Q ^ <nf? i ^ <nfe <wh 1 >hiivi, 'vjMwPiaN, ^tm^r £F*f% *n^? 

*1?®! *|? C^f*t ?t^> ?t I *$l# ?? <lrf? C?W ^rtft Wst TOTO : TO' ^ 

*nto <if? c t^TO 

W5t ijfta?C«t? ^rtf * 1 ? TO? TOT Wl^illil 4l4wB cm TO«T Wlfoilli) 

<n4w& <wHi>Hiivi to? « TOtTOram tow« to #l?tr to TO#i?t? <m4"wB ^?? 

TOwftillV 4l<wd>n WSW'? ^<1? TOI TOT <Hf? (TO 5 <WMf>HJlW ^It?? >3?? 

TOwPiiiN ^n?? <nt? c?w wi#s ?? ^r<K ^nft ??®t *j? ?? i 
CaCl 2 “I - Na 2 C0 3 ^ CaC0 3 “I - 2 NdCl 

9 . 7.2 « ^«r t^w c t 

« £it% <M 5 ? c#t? ^ 5 t<i^ <nt? i ^ #^? 'Sri sip i^yti *nfi? swi i 

1 %^ i£i^ <i# ih|\»iw c?sr- ?w ?t wnsjzj ^? <ltf?t3s ?t 

'®i*«'ol(.<i ^C? ?^t, *IM- 1 ?®r, < 1 ^? 2 t^% ^I»ItTO 4PI < 1 ^i i 2 )^tv&t '8 (TO 5 


^oiS> 































































































«^I*NI Rt CRt% fRf%?t fRf%R Wftt RtfTO TO RTO i fRWM 

w rr « ^r Rtfro $r rir-Irr, <jjc?r Rtfro to rtoi 

fSMRTORt CTO fRf%R TO#R W, ftm RRRtSR CTO fRC*R TO ^MtfR w 

Rlftos 4CR Rus i wr Rift tjRrp 'Q fote R^cs, i 4RR Wj cTO 5 RRjji rrc«r 
tjw RTOft to ’fife cr^, <wi^iiivi, RRstft, t^ifwiiiw «tft ^ cro i «ift 
ri^cri ri^cr^ Rilw rsjrtor >ic,'oi <pf2>*i cricrr ^R3 ^c'® rkri 

^[RR RRCRR <p»f<plc^s ^ -R(C&R Rtft RR vf-R#R RtfR^ '^W "5^ l CRRR- ^RiR 
RRfCRR RtTOJ 'ilfofas Rtft vBMHWH W( «*R* 'ilfofts RTOR TO *flftffs 

^iio 3 fl»R > Rt'SRt rri ^iicMPi^ 4R# fcm rr< i 4R*ft ftftfc tor 
R ift rr r*to riicrr fjj RtcR i 

vmm cro r? torcto ^ crrrrr rcto i ^®r ^tor totor ^rr tor^ 

RRI RRSfifRlftR R# 4RS ^RtftR RRt%T R# CTO 5 RfCRfRJtR $^RIiC*l*l Rt*ttRtf*t fc^R 

rr *nm rr i 4 ftro rrrr ^cro Iro Rftm « Rift ^ 3R RtcR 1 cs* 

RtCRTRltR ^RtRR RRtR Rt^R 'Q R^RtftR R®T^3T <4R° Rgft RRRR 'TO 

RtCRTRJtR 'Q &SR RR «tf\g^jt TO, Rt R1TOR ^ftRtft TO* ^IR « ffiWM TOR RRR 
RRTO RtRlRJ RRCRI 

SlffsjR 5 f*t*RRsRRRR R'Sft RfTOtRRtRR *RtRR RRt Rt*U'»l^fi<p RRffs TO i RTOt 
ftTORRHR RStj RfTOf Rt WTO CRRt TO Rti 4 ftRCR RRl$C<t> 
RCFsR RtTO TOI RfTO*t RfTOsTO W ftCR RRIRJ RTO TO I TO RNff© TO CTO 
R?R^s ^SRTO^Rfit « Ws^ ijRR CRtCRR RRTO RlRRR l 

9.7.3 'Q 

R< « R<CR^M: 1r® 3R RlR R<#R « RR% R^ Wf I 4C® TOR RrRTR 
RfRW »R«t TO» i TO CTO! CTOt RlRW TO *11faffs ^ifRR RtRRt 6 ! 

RtW! RtfR ^Rs ^ i CTOt Rife RR Rqr! CTO Rt CRMttfr (RRt CTO TOt f^R 
CRTO ^IrR TOt TOfR RQRt CTO RtfR i 

Rtf^R ^HrIrI: UtoTO RtfRR ^stRTOt 30-35°C ^?t i RTOtt ^st 40°C "TO TOT i CTOtt 
RJtTO RtfRR ^stRTOt TOR l^fst CRf*t TOT ^otR ^jRR TOC^ RRt RRI 1 r^ CTOR 








































































































44144 




wiife 4t 4 *mim 4 <#1 wm ^ w^r <#14 w ^ 

44 i ^ilwlRfe ftc4 ’life ^falsil ft®ft <K4 ’life '©f’t *34*! '*HI« 4=41 414 i 

’life pH 4l4: ’life pH 414 4.5 (^ 4*4 44? 9.5 WW C4ft 4C*I ^| #C44 4»l4lC»l4 
v i>IC4l’IJ 4C4 ’fc®| pH C’l’ft4 4t pH ftfe 4J4RI4 4*^4 ’life pH 44 "Sit 5 ? ft®ft 4=41 4t4 I 

BOD: BOD 44 4J’ft Biological Oxygen Demand i BOD 44 41°«4 4[$f 4£5fl 

taw 4W4ft4* ^if^iC'SrH ^tfeii 44 * ftfe ’life ^ife taw 

^#4 m\ w§v5 siram 44 % ’itfe 

BOD 40=11 (,<plc.«ll ’life BOD 44 414 W C4p| 44 C4 ’lift W5 C4f*l ‘jR'® 44 I 

COD: COD 44 ’J^’t 4^Tf Chemical Oxygen Demand I ^fk COD 44 4f?' 5 Tf ^f ^Tt 
'0|fe|(.'Sr4 blfel I 44 s fafe ’life'© %*lfe tat4 'Q '0|taf4 ' l J44=C4= 4N4R4= 

*w< m\ *i«w ct ’ifei 'aifti»t«w einifeR 44 ^ ’life cod toi <tfii?4 

’life cod 44 414 w C4f*i 44 C4 ’Hft ws wPi •jft'© 44 i 

BOD « COD ’life ^4*T 4141 £t44*f 4W1?5 4J44^> 44 l C44141 ’life COD 44 4t4 

bod ww c#r 441 cwt, ’tiffe ^iffe ^ taw 4^c<f> 

'»lfe(.'8t(.«i4 <11441*1 4C4I BOD i 44*4 taw 'Q '©itarc ijw T§\ '5r<J#4 4141 

<i44t4r<ij cm 41 41 cm ^ktw ^ufe'oiM 4^%’T wfe 4wre ct ’few 

^ifeostw* sterm 44 % <#14 cod 4oti ^$41? 44R <ife cod «*rt 414 bod 

C4p| 3.C4 I 

HlPl 

CjMRw*H (Chlorination): *H^W Wfl >i<JCbCil ^Sf ^*lfir ^PIT C^lRw*H i 

*tlte 2f»% *tf^t c t t|f&? CTT’t (35|f^T wlf^s -sitWT 

#^t<p5- w i 4 *n^r c^iRw»h ^ ^ i <nte t|f5? 

<?im ■'lift < iHwt’U'5?n 

(Boiling): 15 C«fW 20 1^ ^ *H^ ^141^ ^ i ^4 

*n^ TOQ ^R>44 ^ I 

ft«llHl (Sedimentation): ^ 4Fl% ’life 1 SP® RURR (K 2 S0 4 . Al 2 (S0 4 ) 3 . 24H 2 0) 
^5t C4t«t 4=^4 Wt4t 1 4*6T C4^ Ife ’life ^ ^’lB4J Rrffe 4l«lR»4 ^5«Tt?T ^t4l ^ I 
^“44 C 5 ^ ’lift CUt«T ^|4J 4^41441 ^'»l^4 ^®4%I ^4 4?f I 


^oiSs> 






















































































(Filtration): ^IW RlWlET 'ailElP* « ^j tjW ^ pafcl* *fNmt 

<ik«?. i ^ P'tSR Pei ts^M* Pic, 8 ! P’J*! HlP *lt'Q^It i 





fti»»ih c*Mtc^ *ikk«u ^IcHert Rt ^tfp sffP p^s i 


^ 'sffhf, 1 *FlfP Rt P^Et¥ al^Pxi *ltw i EPR ^ sl^Pm 

^tER w% wt %t P5*il»i c’MRiw «iH ^feti <?m ^ ^1% slflw 
ET^lk ^%r iB^*f *Tt®T C*MRc<P ^l°1 <PW I P*IC*N» £|^P>fl ^ku*! *8?^)?l 

iB^t Pfcp Ekllwra <qc4si elk'll *lRk'©*i ^»w *iT i 

efElt*r% WttP « W: cw W, 

«Hc.i«n, P®f pu»)h C’f-'tt?, »TM Pu^h EMfa, *ftto *ttP, fp i 
RstfaNlP 

1. c*m <FEn>fi> i*P «<wt wi *nP Pei <?ito «iwi«iw Pw 

c*P> &®P ^»wi i 

2. C*fP P^tET 1 

3. P^fiej 10 mL *nto *nP Pei ^iktEij ^irtipw c*rto *nP Pei 

'®ic»ii'oiw PPei ^ i 

4. *£rrt ^r *imcfw ^kfEu Panto to Pei <iwfl> dJ^HJSw 

PaiEk ^%i w*t^ ^ i 

5. c&PPtor *t% ^ *rrri %r Pfcim c*wm ^ wi? *im Pfcrm 

c*i*n? ^s reP *iP<i'oi ^Eit i 
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fftoffff •rt s r 

Pi^Pi c*Mlwra > lPH'£i 

Pi •*?!■« 

^ItPlsT 

%T Pii>»ih C*MtC5ff ^4 «TH ^Mit.^ f^g ®TT«T 
Pu>^lc»i* ^fff C<HMl *lR<q'®«i xiciJPi 1 



«1H Pu>»i|»i C*MTCffff %T ^wic* %T 

Pfalwi c<plc*il ■'Ilffff^T 1 

TSUfPtSf ^.|||<| 



«r»il«r*i: *i(Welw *|31 t|I5 «mk.w *TfilOT csmaI GNCT ^5lii 






'8||C*|C < HI t?f&3 W*M 'Jpl ^C«1 1 *Mt^ wwi 

^Pim <H!C®1 C*Nt *ItW 'St'S STffafl 1 'SFa ®Tt*f Pii>*il»i 4^? %T 
Pll>sj|»l- <2RT WlPft <?< ^3T sffi *|sff Stffe? ^l<k ^ ^f 

Pl5>ll»jM» %T ^3T 1 


J 



<q>N 


pH C^Htfftefo 

jfi&l 4 1!<M<fer (IW: ®Tt 5 T < ‘fN s , ^O0) ^T ufes? ipf (IW- 

WRt, PW, TSlpRlT) (<|ff tflWlMl iffQ l ^pRFt 

ailct) '»IC v f Pi*^ ^»wl I Cff ^fis*? Pi<il*i •tt'Sfft <iiw '©It's (£Rr Pp*tJ|^ 

Tg^Q I ^5lC»r GTCff ^ t<MWM *t?T 1&H fan? ff*BT <?rc& ^ffa I fcaf* 

C*t®T (OTff pH C*Mtff I 


^ c*r*ll<r wttt pH ^ wf pH *ifil*i«n ^ifir ■bi®’ ^cat 1 wror 
'sIHfr '®f s ff *ffa 1 


y 


v 






















































































1. RW ^ *iIr 13H‘ <^1^5 CTffi <P*c«i f^ccrn C^T OTK& 

(*) co 2 0*0 h 2 

(*t) o 2 <*0 so 2 


2. Pi CD'S whfi> ■*pkv 

(*) NaOH 0*0 NaCl 

(*t) Na 2 S0 4 W HCl 

3. Pi cm g<pH1m ^P^Ps^ ^rj 'oulc^ilPi^l 5 tJtc 5 l? sI^Pm ^?r? 

(^) nh 4 + (*0 oh- 

(’t) nh 3 {*0 h 2 o 

4. <£&$ ww '*m hi ^4 wr ^«n? 

wtte wt <?fm rm msm ^?r 

<#5iH CTtfeim wf <RT*t ^sr Tat_^ ?za m , *^. 

(^) <p*tt?r 0*0 * 

(«t) <?re (*o 


5. ^IHPj^P t£Tf^P5 iMcH* pH-**R "STR 41 pH (*R ^|R ‘Mh ®mj i£Ttfa C*TR 4»<ic's $,(.<!: 

(Owtpftwf 

(ii) ^R rI^c^IcspIRw 41^5 

(iii) ^l<Wl5 


PftRT C*Rf& 































(^) i G ii (*l) ii G iii 

(’t) i G iii (^) i, ii G iii 

6. whfE *llRw cvil«il <pw? 

RO no 2 (*T) CO 

(*l) so 2 R) co 2 


R^T fiftf 

1. Ifer i 
R») no 2 rie^r ■#? 

0 »l) W* pH- 4 R "SIR 7 CTIW C#i 

R RSf RNtf RER I 

(*0 ‘x’ MlHlUn WR <£R5fi> 

URRft* TORNJtRERi 
R) hci uisra tot ‘x’ rr rrr rrr 
#r c^ir 1 

2 . c&Sl&lVl g wifife ft**!, R? g nMfiW* RS& *raRft FteW mv 

W°1C^ I WT ^ 'BRW 2tt% ^RtE?R ^jC?I R5E^ I 

(R) C'ovjc®! ERR 

R) WrMOTff «MM« pH 'SIR ^ C®RR TOT I 

R) cBs|S% I^T G \5l% %«R sjq* fiwt SttT& tjRf fRIRE't wfe 

Rg i 

R) fi*r g f*tE**R GimtE*t ^® RQrr*. fiaR«t 

^wl I 





















































(Mineral Resources: Metals and Non-metals) 


flS*r, rn, mw, Piffl, fNmfifcr fcsft wh»pt, aft^tw miro mwm mmm Wsf% ?imlt 
rnmm 9 ll9<i!R4 #mr, 'Pi"i4lir«iMi»w.cw mramN%i «q*|pnt ctHw, 

crrtf^m m csfM « mts^m flaw ^ps *nrar i <aw?r w mrttf #r csfcm mem m?ri 
mmsF ^ppftt ■#? 41«lw cftm m*'s msm *im? rnmm «f)wiw mm 
Tim m c'lw ^oIm mm crnitm sfwim% mrnsit from mm mrr c^om ftcrt ^ mmftm 
, o(i(. B iii>»ii rnmm?n 


m*fr m-«o, mn?R- j»mio>r Gsrf*r 




























8 
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• »Hcni *fl^*tt l 

• t*t®ft, 'Q ®ll<p1*iM>* 'SIW ^5Rf <ps<.\s I 

• *^>1^ Pwl*lM4 $*Tp $*tm I 

• MS?T ^faef ^U| -^5 I 

• *lM«HllM ^ i£)W^ ^%*feT ttf% CTH 2t^5?r l^nt, 

Mflfa ^fat <£R* t*tF*t 'Q ^Rt^wi ^5t <jml«ra ^^9 %5W ^Iff© *i1?R‘ I 

• ^'st »i^*)'s|, 'Q Resist ^c® *11^ i 

• JSG*^ <U<^!w wst <4^ J 1"3 , K' , f ^lt^ sM*? 9 (t?R' I 


*c*S> 




















10.1 (Mineral Resources) 


*ito ^tw: «ii>iicw »% Rto mf*, ^tw?t Rto wM st^i^to© 

Tflffr, *ltf^ 1%wt Ww ^?it ^ i 'aitfl*, *flR ^t <ii^a<.« r is w wt ww* 
^$1^ ^?lt ^ ^stW *lto ^r l *tto ^© ’lira', W*R—CeM ^t 
*lto i wi "55® *ftw, cwt— c*ic^lPi«N ^t *lto *tto, «ihl* ? nt%f ^c*® *ltw 
cwr—st^fw wra- ^sf i 

'aiMcm wet sip *rt^n«r sttfto* <it«?it to *hto tow, totow* 
tow, ^»tmw ^t ftto tow^Miii <f»Tt»iviH tow toi ^i 

TO*llwwi RR>*| WC*f C^c^lRifilCi^ii ^Ret *IWW, ^lt 'olul *iNil ?T*'s|R 

w <3f§i%r *lto t'otin olR.^1 ^towi *ttot ^tfip^to© ?ww cw's %ft?t *lRwi 
fito wet ftto q<iwir *nror to, ^\ w*r TOt tost *|fi% ^iw ^ 

^R<Pl *flTO <MC5t I \5l^ ^to, TO«T ^t ’tJl^f 4 Mto ^®it to I 



■soffiaPrara 

rr 2% X 2% 

PlpMH 

27 % . 


<7nf®¥r5T 

3 % 


«l($IMH 

46 % 


'SDlgffiSRira, 

8 . 4 % «||*KH 


4 >JWl»HI|v| 


3 % 


f&sf 10.01: y$L<M SIKH stTO ^iW t 


10.1.2 tot (Rocks) 

toir itor *tm<t^to’5w ^ to <mi>i^ w to< 

to ^»tw tot TOt 1 <n to®t tot w®tw fcsf?f "5WW to ^w tot 

^8 

% toito» to sjto: ( 1 ) toto tot, (n) toto tot«(ui) ^ntor© tot 





















































PHI (igneous Rock) 

toj## cm or #ro few ^©tw ^ri 'sumr w ifest 

<i#t <s # c ho ^ wr 'stc^ Pht ^n cw- stwi^s1 Pwt c?lc^ 

, 5[w ^iwh *ifet ’tt'Q'st ^fi? i 




fe 10.02: '5JtO!?f fell, ’f®#RS f*Ht ifl^e ^1 Nil'S T*Ht 


*IHPn» PHt (Sedimentary Rock) 

'G w<ii^ wr *nft, ^imt, ^ $®jt% 

'sfc ^f-w^ *w»iiii> f <ms ^©itp ^ c^twt c^t ^m«mr *iPr «ii4iw 

^it ^ ' 5 t^ 9 tw *lfer wu wpi «n<pt ^» c tt^tc®rt RRsq *®c^ rfws ^ Pwt fc®ft 


^r ^stc^ *tHw Pht ^r i cwr— 
c^5HW?ri 

gHI*®El'» PHI (Metamorphic Rock) 

^sitcst?! PHT, *IHPi<p PHT RRsti g 
■& tc*t *iRi<ilwo ^c?r *rawir c*r 
ftsp ^r PTt.c«ik<p ^ 9 ii*®15'o PMt ^r i 

(7R*T: <p$H i 

-Sltt^ fefr PHW RP>*I *5$ 
artist 

'Sfc to PHT Pfei *5BT *lfe5 i 



f&SJ 10.03: Pj 5 ^ pf«n 


*o*is> 











































^®T, ^M, 'EM ^ gjl^Ks^ 1 *t%? 2NR , srri^‘ t*foTt fafosi ^5^ 1 

10.1.3 \a 


UPm (Minerals): 'sflflhr fc*lfiWPr *ltfaT va-ICWl CT Wf ^Rlt 

£ft?It®r%f *nj|fn PT5R—Rfcsi £f<Pl? *JFj> ^SJlfW *R3te; «ftf% vsktsw ^ff^f 

^It^Ti PT ^Mssf ®oel«l»l ^t ^ ^^PTi 

>*114^4 (Ores) 

PI ^5®T PlE3> »il'®eri<P'o|<.<q *Jt^ ^T ^RSK ^t ^t ^ PI '’T^T 

^IPfIw ^PTI PPR—'(PbS) <3lPF •H««H^«I« PIW *Hg l^m ^t 

^1?f, ^ ‘ 5 lilc°i-ilc<p cm 'oikR<p ^t cm *$$$ ^®it ^n ^-sil^S pIct» 

•H'oer-M^lM K\^ ^im i W4<I 4S|l$l>M> ^ftpKIlPhl ^i<p9<p 

^ <i®it ^11 ^fWsf, 4l*Hfli pfcF •H'crtrt4«lM ^frfolN ^ Wt 

ww ^ihviHs ^ 1^ ^ i ^rat <i®rc® *i# 

«ll^fa<P ^ PH>t 'SR*tJ^ ~$JK ^tf^Sf ^PT PH>t 'fill^Rxp ^G T3 1 
«nii'<icH4i »iH^vbw *n^i$5>i (Fes 2 ) <fit ^ihbh pi^> 

*lt^ ft^pl't'I <m 1 ^lt?f i 

»1*McH<( 

^t pi ^ ^*tc® ^t *nfl»?r *it«^t *rt?ri <4*1^ ^ft? 4 

«ifirtt wiPit c^m #ter ^tso c^tPit c^n?n *$*m w 

i *n»wfii *i%f ^tc® •it'ant ^i?i pmwhih *n*rr ^fl» ^t w®Ph 

*it«iit ^rmi +4Mi«riu4 ^pg? 18Biwi%itPBr 
<f^sr £wfl*W», ^t^fcsra «it^f «<npir Tgfra’itff® •it'sur ^mi 
^iwi«H»iv?w ^s? *nftw *n«it i 

10.2 R^pHm (Metal Extraction) 

ot 'aii^R^ <sic^ *$$ w ^ *jt^ f^m^n «r^5?r w 

Pf ^ef 5RS5T «^s C^tPiT elfrot P^l ^ 



















































































Ftoi*w srftro to i cro—cro, *nflN*r 4 *icto 

^TOt TO^Ifa ’IT'OTTf ^ i 1^ <F% «rfw ^#^1 Sql^s^ ^TTOf© CTM 

Hero gjffto *\m\ m cro, qi^cw ^$ 11 ^, tofi $$, 4i<wts « w 

to^f ctK %to 1 ^ qiyi^cw wMtFTO* R'erlQ'® to ^ ftcTO 
<?rM cto wtto ^ <ro «n^ Fwhw*i qt*r 

UTOi 'SFti (i) (ii) TO(«<F ^ (iii) ^^5 

TOfcro to$c® ^TO?r (iv) TOr ^ ql^ce ^TOsr (v) *rl^ ^froH i 

TO WQ TO TOtjPIt *W 2RTO ^ i SR'sWft *Tt^ *RSfa TO 

f%% "rot; c^ qt'p' sJwfso qffisjiFrt <u<^ta <f><;c'® "To i RR»*i *fK 

«iIcpiImI^?ITTOTi 

(i) ^14^4(4 ^f-f^f 43t 

TOTO <TO <?r «il4R4t4 ®wHh 4*t ^?r ^ ^ ««w 1TO*K5 ^ to 

tfl^ *p|<H 'PHIm» <P3l ^11 SfRfW f“HN'e3C.<P 05ft $>MI«i* J il^,lc.<u C^fi> c^|l> 

TOitTOr «*ro TOfa ^r ^hic<M toot «iH‘Ric<m c^ <&$ W to?t 


(ii) «ll4R4 *tfl4*M 

to? 4© <?r «iI<pR<p cro wt; 

TOiw ^J#© ^siTOJ «ll4filt4*l TO 

^RTO TO i TOfTO* TO TO 

<ro TOfoF *rTOj ^t wri 

TOfilro to |<-%< to «n^5TO to* < # i t^ 
to ^ ’TOir c*5 *ttTOj tot toj ftffc* ^toj 
*t *$mm to i cto—to#to #t 

TO c®tTO tot TOfTOsr TO *$mm 

Hero *iPr t^s to i <<ft TOsiw^to ^ 

<pw R - J[^ 'o<I < pR<p *WM (?Ik|«iM 

^ ^ro toTO^ ^it ^?n toTO?t 

W$ Rl«s( *t**(f^ <u<q^l« ^t ^?r i CTOT: 

»mf%, cbl^?i c?Rt «tror nHmPi^ *Mfc ^©#n 



Bd| 10.04: OSff'^lil* 

























































































' s tf^5? TpptPf: 




*l§^M&n>4 (Hydrolytic Method) 

4 w ^411^ «ll4l4C44 CTO I '*I$|$'J9 '*ll4Rt4^ ^ e tttM «tft 

I ^ <iTC© <*IM '5«n*il^?i<p si.h^l ^ I ^ lfi> <p*H»ili 

*ll®t4li>! tifown TO^ «*ll4ft4C4 T>Ht ^5T, ^ ^TfcfTO* %3T «#T 
Wt ^ I <57® ©tft ®JI<pI 5<P *1^® TO #?Sf^ TOT *|fl& <?ltt4 «SW? ^I«14l 
«tt% SfatE^ C^s TOI WT m I <4«tW 'o|l<pR<p C*|C4 ! *lf^SfW ; l^ K®T TO? *t? '0|l<pf^<P 
’Itl? ??l 


C^t , oH a )H ’’Hfa (Froth Floatation Method) 

4 ^l4R4*jWlC.4 *l3l<MM TO TO TOfi> «ll4R4 %? 4? 

TOJ *ltf? C?TO TO, TO TOJ TOf W*\ ?*£? C5*\ CTO TO TOI TOTO ^ 1?aTO? 
to <rl^£lTO ?1TO toft TO?#5 «il4fi4»lpnt c^f to to? cTO? «ii4lw 
cror i (,<p«ihR 'qi<pQ<p tot c^roTTt to to? ?R«ro«i *tttro TO? *fc© ?fc4 i 

cro cTO «h?h TOft? *tftot 
fc^lror: ?tf%, C4M1PH, e^iprr, wr/^st 
^TO?, to? gi^f, Upfa? <rofi> ?\? 
cMBfcH C5TOt‘ s H^1^, *iJfcTO ?t 
W^lSl^lJ «ll4fii4 ’fC'St 

2 . cwJlwScTO '5131 tIPt ®#fc? ?ffot'Q l ?lt®T 
TO? *|f^5f t^s <$TO 4>G<K.5tf 

3. (IiWBm to$ tot/^t to? to? 

TOPF C^pfst C4Mlf>M CTW 'TO I 

4. dJ^lUvBMH ^ flpt ^nto <jTO? «tM 

?ff<pl'S I 

5. C^t^Tf f*tc,ii c.<p*il 'Q?lll> sjlc^i Pi«i *lfhtf ©ilc.^ 1% *fl? 

6. ?lf*T TOPlC® *tC5 ?t£414^} ’^if^Sf ciJ»5|uv5c<i^ T&TO? TO*t 'elTOl ?fc4 I 

#i^m ^t «iI4R<p to ctok 44fi> 'sii4%s ^r ^r ^ 

<u<i^l<i wf ^ri ^ 'g^© ®iI<pR<pc 4 ^firrsiH wcnJ^i f^c?r ‘5t®rct 

l faSRJ TOt Sil^ Wffir *riro i C5tw 
































































^,80 


1 tot 

TO ^R©r^i«i«jj8 'ai1<pRcs>s ct>h<f> 
wifl* qtf totf> *ito to 
<*ro "to ^ TOtca tsrt ^*ri 
Wro totw w*lfi> 4 r*5 ijbt 

Bans '5[ff5t 'SRt ^ I Wf 'qkBs 1 
#fWT (TO TO tol 

^ 'TOTW 

fiffWftJ? Fe0.Cr 2 0 3 , Ti0 2 «*BT * n * 
^ C5tW*J< totf? «|l4fiH» (TO 
^’tto 6 !' ^?lt?T "5RT 





^l^ls s s fc 1 *Nf^ slwiH s’sl "3$ 1 


f&* 10.06: 1 


uumto 


<?r w cro ctorr wf TOto ^t ’•iRwwn ctoIwi tor fttotTO' 

R^^MilEs to«r fltot to pt to®r cro TOto <ro 

<H l *l erHJ <fttoto’M% CW: «*|l$i» cTO 'aul«afv|fi*ll*j 'fiWl^*Hto 

wattoto*N$? tom to ^sr 1 ^siftils* to^r^rtw? «i*itob, i>fcti3ftiii»i «isiftb, 

^tPr #W flto TO 1 TOJ WlfeillW 4AUjl4lftu* (NaOH) cto 

TO ^S*® <JMt*T ^ito? (Al 2 0 3 .2H z 0) tof C*HB>ilN (NaOH) fltot TO 

OllftflN «Ul<aplwl» (NaAl0 2 ) « •tfftfcsfa^ri 


Al 2 0 3 .2H 2 0 + NaOH ---► 2NaAl0 2 + 3H 2 0 

w CTtfeto watoSw «n^r to* fitot ^ 

piilfc«fo fc**nr prti^to *nto to ^ 

tow to ^tor uii«im to 

NaAl0 2 + 2H 2 0 -► Al(OH) 3 + NaOH 

®ij|«3>ito*i ^ to to top noo°c ^ 5 *® wf 1^3**r 

'flui«jJ3|R«i>i *m ^ w* *nftfc*toTO 

















































































2Al(OH) 3 


^8i 


^ Al 2 0 3 “I - 3H 2 0 


^*lw<i 'oitoRcq** ^N s ? e t f^f*T 'oul^RPml^i 'oi^il^vu *lt'Q?lT ^Tt?f 1 


(iii) ^^5 qt+Q+l* «l*lto 

«||<p1<m<P 'Ol'SlI^C'to *rftf e t'» W ^ I 


WkfH (Calcination of Ores) 

Refit's <pw ‘ S ^R> '*llc , t ’q^'o '©il < pR^(. < p ■»H r ll(.’ 0 q*<l coi.fi 
^ ^MC*M ^ 5*5 ^1 <*& 2f%W ^Tl 

wr ($& <#m *i 4 w&, 

^*I^J ^-vq-siRyj f%5^T <#T %’TR ^ 1 4 ' 3 T^®T ^ ^ft «Pflc«i 

*jf^'©k's ^ ^t '^T 1 

Fe 2 0 3 . 3H 2 0 --—► Fe 2 0 3 + 3H 2 0 

ZnC0 3 --—► ZnO + C0 2 

CaC0 3 --—► CaO + C0 2 

Wl® »lH*M$Vb ^l4Rt<M ^t ^5TI »lH*to!» 'ail*fito(4 OT^T 

^smiarm «MPM fc**® ^?IT ^1 4fT Wf »lM*fe\!» t W?^, 'ailcrtfi* 

^sjlft tSflft ^iRewn 'qsite's Rc»ic<l I 

2PbS + 30 2 - ► 2PbO + 2S0 2 

2ZnS + 30 2 ► 2ZnO + 2S0 2 

(iv) «(t^ «IS(to4> ^ *fr§U5 

^t w tm ^irr ct ^ ^1^5 *tmt *im fcitw«» R®?iR^ 
w «n^ «n>enir ■toi RRwmm 4 f^n to ctot, torot? tojpt 

fTOtfH, R*W‘1 *N&, ^RetlfH ^Ojtf^i TOF *rfTO5t ITOre? 'flMHlWH 
CTO RstlfH ^TTO ^ ^5f t^o? l c'oRfll <3R TOBSf cTO f^© 

TO TOI lTO3"53 5 fi> ffiTOtTOftl 


^T •TC.-'Si, n»ita*r 









































































?TOT 


*8* 




*#rofitot «rt^?TOTOr 

to 

totot?* *tto 

tor to 5 ? to? to?h 

K 

toro? ?tTO l?TOt 

Na 

Ca 

to>*l'®l itoOSt* vbTO* l 

v|T5|c.il ?? i 

Mg 

Al 

tot to? to? to? 

Zn 

?*to tom *Ntoa tom 

Fe 

ptr^us™ *nw i 

Pb 


to to? qt^ro to?i? 

to > *i v ®l t^itof? tos Rc<p i 

Cu 

^?tot?«f tom ?tott 

??i 

Hg 

Ag 

2ft? TOt 5 ? ?Fg ?tW? TOTO 
toii^i ftoro 4t<Miw to i 

Pt 

to*? TO?t? ^rtro ?t? i 

Au 


RtS^t 6 !? ?tTO (Reduction by Electrolysis): >llwl fttof sWPfe 

$TO? to* ^stto *lto K, Na, Ca, Mg, Al ^5#f q|v$*l^«.il WQ 

?tto ffiTO to? wr ??i to wi^TOnt?? q4ife« cro tom 

*Nfc etniw to ^jtgfTOtm ^ tom ?4tt to TOit i 

’Wtos sro ?sf$? ^i$n^bt<i> «ito wr to^s to i 

2050°C TOTO? TO ?t?l (tot TOTO fcof? TO TOF» ?*$? TO i ?f? 
TOjfito? ^rnl^vs 4? TOJ TOlMltS (Na 3 AlF 6 ) CTW TO ??, TO^T 
TOl^S 800°C-1000°C TOTO? TO TOTI Al 2 0 3 tflRT TO Al 3+ 4?? 0 2 “TOT TOFI 

Al 2 0 3 -► 2Al 3+ + 30 2- 

?*to 4? ^ii^h^s TOfi> fTO? to? to *ito «wii^ <iw 

*iuiMi$fc 4? tot c^tto?? «fl?t 4 ?totoTOTOt tsmro tomtom??! 
to <flt& f*TO? to?f tof ?t to i to? to*j? ’tiro ?jtfctf?? toto to»? to 



































































































^ 5 % %sm ^ ^ i ^$% flutwiw o 2 ®ijlwu.y» $w*iH w ^csr o 2 ’ttl’f 

<4^ Riwh Al 3+ ^twl1w (?f^ ^RS^T St^sf Al *11^C® ’it^s ^ri 

60 2 -► 30 2 + 12e- [Jaulcrtl'b fit^St] 

2Al 3+ + 6e“ -► 2Al Wnt] 



*lPF© ^i^fcrsr 


fa 10 . 07 : ^ 5 ^ fttSRPRl *f*Jto 

5»M*1 R«rliH v HR> (Method of Carbon Reduction) 

'0|'S|l«.'!> ^ <p|^ic<p ft*p|-H W ^1 CT^T: ZnO <3lW> Zn 

* 0 %, FeO Fe Pbo CSt^ Pb l^t CuO CSft?F Cu ^ 

R^H*i ^>sl ^?fl 

ZnO + C ---► Zn + CO 

FeO + C ---► Fe + CO 

PbO + C ---► Pb + CO 

CuO + C ---► Cu + CO 


^it ^tf=r R*hm *Nfa i ^ii^l Pita smPfe w ^iprt 
4 Rerla-t xiiJItil ^Sf i 
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wrc 



®isil^ (TO* C®T® fe«pl"H i 

tsH^H: ^®pt c®i® W^w, 5^<il Rt*ft ^I’t^, ^•ic 3 i»i ■qHlu/felGii* 



*V5#5t: (?FS, <m 'Q ^ 

^ <H*K ^ICVf ti»c*i few *It i 


*Nfa (i) sWw •^l-tic-si’si 1*W1fi> Cfejfc ^cn "Tto i 

(ii) 4'SR^tW C’fflSt© CT*T <ll^W-si C^tCTt «ftC^ i 

(iii) failh«1l$tiM ^tf$?T Wit TO ^QUt Wlfi> ’llfa® feta >£&$ (^5 'S|4||^ 


^ "PM I I 

(iv) Ptllh*lft«<l differ <m ^1^5 ^ >lWlf& <lHlW4 ^!7T TOt <IR* ^5T 

’tfe® c«icv!9<i c^li ^sr % »it N5t «P¥ TOt i 

(v) ^ifSfl» to m i $z& <£&$ m\ TOtsRt cm <m 
Wifcsi<S*TOtl 21 tills?W i£R# TOft to (<m) ^mi<r TO| i *i4w^tM ^ 
<?H& n ’ff'STTt Tfl?l ®Kc«i ii-v TOt^M TOt i 


'spWTO: 

(i) Pilfer c^5t Wtfc *nfa® C®SrlMM TOIt TOt i 

(ii) tTO*il RI5>«I TOt** f%? <.®M<i ®'Q«m *lt^» trT'Q i 

(iii) t*Rt ^t ^Tv5 'SRt TOtSf% ^=T CTOIt (TO* «^T^Tt? 

(iv) ^HiT 'S ®iMR^ R<c^»® 1^*11 

(v) TOfa, %S3* 'ai'SlI^® tTO IlM Wl W*f '*P»T ’tt'Qilt "*TO 

CTOBf ^§TO? ’tt^^%^?tQ I 




*qRe?|<H (Auto-Reduction): feme's? «i<ifeFo Pico* ' 0 |<;fe^s TO <lFg 

Cu, Hg, Ag ^ CTO CTOt fTOtTO TO *tf TO ^ TO'Q 

%ft? e f ^ i toa^sfl Hero ^tH? qi4fin*» iiTO Rs?l9® TOt TO: 

























































^8<? 




HgS + 0 2 -► Hg(l) + S0 2 


2HgS + 30 2 
2HgO(s) + HgS(s) 


> 2HgO(s) + 2S0 2 (g) 
■> 3Hg(l) + S0 2 (g) 


(v) 

w.hR's Rerlitf 'sitro stt 1 *® *n^r^ ■»i j pj4qc < t i 

vSurttfll’fr *lt*NN T sf‘ 9 f^J CTO>i »£| *1*1% «qmR TO^i 

R*IM* piH TO* ^5 TOTO* TO* ITO*^ TOto sit*© tot 

^Sfspf gfl^s «ftTO TOt ^ TOwr ^5MTO*t TO* TO c* »TO <3lft TO ** ^TO» 

toi *if*ror toTO to R^h* (sio 2 ) <?it*t to ** *iR®t>w 
tototo toTO (cao) fruro 

TO m *t TO 5 ^ fraf* i qi^g* *®r ’tRr® *il^c® ^ *t to ^*1* cTO» 
qi^ cro tow **c* cro ** i ft*!** stfiro sir*© qt^ fay*r ** i ^ 
*ttro ^ 5 % %»wr *N% tom to ^I^MTOtTO to *n^ R^-wr 

TO vof^ RcgWt *IM% 'o||c«ll&ll ***t toi I 


Wfc* I^BW *Nto faTO*: ^5% RoWt *N^W *Jt^* RWtTO 
*1^* Wfc*t® <£R? 1^J«r t£R# *llTO **W1® %TO TOTO *W **l 

ot qi^w frf* tog© to to wi? 5*TO toTO TO ** i W 
fam <*TO WaK TOf^© TO ** TOT W (TO* *fiTOt$ $W*]H TOt to 
to* Iron* w*r to*i toi TOrfros to* toi* $m<nH «w to faf*r ^ 
Rww TOTOff© TO ** i ^af^, RcsW’t *fTOff© *Mt* TOj 'qulu TO t*£“tft* TO *S i 
%5 ’Wto ^»(t? *rt^? I^Wt ^It W ^It i 

tow «rt^r R*rWM el^nfir «lt^ 98% 

R“^ I tsJW '©iva's RHI^T ^t 1 *^ SltilH 99.9% t^f*f ^*lfir (i'aR ^1 *jNi 
C uS0 4 t^RT er^l^l ®ltC2f CT'OTf ^?T I ®ltC2f CT *q|'o<i»r»<.^ < P<K.'® 

to pft <<jii3iR<i *Htw sii?®^TO'p^r^?ri «ofl» «ui«iv» trow 

TO TO I «!Rfl» ^TOS «Sr <]||3|R<1 ^«itw aitror to ^ to ^i «nfl» 















































































1R1TR 




^Ws, mfr3m ^<im w csjifet 

«ltt^ 4 ^ f^jm ^*im *T® 

«ltt^ l 

4m* mlisififir *mv ^Brntf* to 

efttf *rrft «uichN» tew 
W mfmy* mm* w cTO 
Cu 2+ mt** tot* ^=1 K=T *1* 
4 *t w cro cu 2 * fm 3 m mm* 
to m*r **i 4Z*rcar 'aulwlcvw 
mm torn *«i#® 4m 
^jIcnHwmi R«ti<H RR>«l ^pH* ** i 



ffear io.o 8 : tom* rnmrn mf* 3 m mm* 

tom 


Cu(s) 
Cu 2+ + 2e~ 


-► Cu 2+ + 2e (^35mm* 4j!Wl^ CTO Cu 2+ 4*J5m?t «t^H) 
-► Cu(s) Osmt extern mm* mitcrnc® w^it *^*t) 



Tf%TO 


( N 

1. tf1lte*||i| <3Ft*to* 801°C I <7l#*m <3*1*1^® 40-42% 4*S 4jHPUll>l 

Cmt*1^5 58-60% to?!* *I»|TO firm 600° Cl fcmjl tofi> totHlfl to 

cmtom tow 4mfi> ctormfotmcmi 4 mm <m tom^ tosm 

msw mt ^Flt: 

• ton?m«i*5 

• tor m**i* m*t?r wtfi&fim « ter wi ^$^*tmm? 

• ^mi*M\cs<i *lRc.<rt ij^T 1 

2 . mngffitor mmrto* 2050 0 c 1 mjtgfitor 4** *tan»rfc& 

Na*AIF 6 to 6 !? »WTO 800-1000° C 4* TOi ^5 tofl» fiMMW to 

mflgfitor totror 4 mfr ctor mfar msm 4 M« tom^ ^flr 

Rwoii mro ®t ^ft: 

v___y 
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• tot *j**i* to*t w\%m « 
^ul^tor ter qt^ 4 to 

$,C<11% *Tt? 

• r<r$m fcviiwvjw «ito*t 

^®ti 

3 . to* R^hwh to §*m§ *m 
■*pfo ^»HWY 4 * a 1*T'0 
(ifri^ns ^f^) c*ct» < if*3fls e t* TO* 
TOt <rat i < #wc“t? ^ sttot* 
TO ^ «U1W 5fl«W 

TO TOl* ^*(t* (TO* 

nu>inu i 









^in^T ^“’LF 



*rtspm 


f&st 10.09: TOJt Sffwc's 'sfl*** f*i'«pi"t* 


*1^ 


toMro fifr*t 



l*WHWl HgS 



%5^r 

%**<g^ZnS 



TOrmi^ znco 3 



C®H5 

•WPRtPbS 



«IHHM 

»uM(.*iu|^i» Fe 3 0 4 



FejOs 



PlWHfcP Fe 2 0 3 .3H 2 0 



TO* 

TO* CuFeS 2 



bMfcTOftli Cu 2 S 



^fviftilil 

4*HXf> Al 2 0 3 .2H 2 0 




^WMH ^llf^r NaCl 



<Wl*lI>l4ll>l 

^TON* CaC0 3 
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aatTH 


r 




4. «T*P ^a? Streak S'QS at'S I 

$ W& aa^taj v»tata « ®lMte a*C4W>4 alafcaj te i Rwwl 

aaca: ^lla4ac<M atW atevia %aca fatea ^afte 

fi&aia Rfoiiui ^afte ^rjhj i#w at ^attaa atw fatet a^ac® 
atcai 

5. ester %a*atte asrtaste caca^ tft^j tehwa astaj fater ester $*wwa 

aear i errata wat awtca $a*at*ta i 





j 


10.3 R^IB'o (Selected Alloys) 

teca> W a«1IWla *fa ate freHca> ^St a>ac «1 Ca tea ’ff'QTTf ala 
®tca> aF} aaT aai fit^a 5000 Wca* fipfr'15 3000 *IW aaaaaaca* 'Stg^f aat 
aa i a^taa TO tel at^a ’iTHt, ^1W 4a* W#5 ftsfa W»l tej ^5lat Raa 
^ faaTa aFj> tet Ca ^ W 9 !# fcofa a>at aC®t ^st Caf*t te <plaa>a sftW Rt I 

CT5RJ <?$ SllSlH^IW^, Rt^R Rte ^*HCSRT atW Rite fi>R teHCa tet W 
cat® fcafa <pwR«ii <at® ■sjw 4a>ff> a?a>a at^ i ca^tcRt aaa ^rt®n© atija acat ^rj castear 
aaa ate ati> at ^atvg fafte ca^ teHca* tet <p^c«i ca ate ate at'aat ala wrta> 
aat aa asa^a at^ i aiSteitui at^awa a«a*a at^ (at® sterna % ^thsaaft 
teti fiN^ja 3000 caca* 1000 aw aaaawa Rat aa cat® 1 ^ aaa cat® atat 
tea 'aa ^a? awaits fcsfa a*at awti ftea awaits Ma a*ac® atija c&ca a°aa at^ 
caf*t fsacat% 1 catat »*ir? aaaa faf*tca Pu®i ataa* a^a^a at^ ^®fa a*at aa 1 ^a, a^fa, 
ca^aa srn, caaaita, wfatw, ^fa awaits ^snfa f^a atat Ma aat aa 1 ^nafa aaa 
afw catata w afw aaaa, fa^aa « carfaata fate ca a?aa at^ Ma aa 
caJ^taa te aw 1 atawtw ®ntaat ca ^a at a*ffa ataata aca ®t c^acaa teaa 
^®fa 1 ate a^ata ^a^ afa^ fw®^ faf*tca f^t®a *iN<p a®<p<i at^ £®fa aa 1 
aite Mte tea ataw aa 1 a*ata «f^a fate a?aa afar at 
cat® Ma aai atatataa, ifta ^stifa Mte cat® ajaw aai wtgfafaata, a^ata, 




































































































*8J> 


■»bmwPuii»i, TOiffiw « TO* fltew ^mPh to* to* to fc®f* ***t **i «flfl» 



C&flw 8.02: tTO* TO** TO « TO 4H^I4 



^TOt* 'aTO^ 

<ml<l 

p5®i 

CeTt^T 99% 

TO* 1% 

MWH TO « wTO, ^f@R, TOW, *IHTOH, 
C4*l, ^WtW, <f>lfb, 

■wTO rvojIR i 

Aifalh 

(cTO*m1^) 

CTOf 74% 

cTOtoN i8% 
lTO®T 8% 

TO> TO TO, *II4*IM4 iTO, TO* ftcTO 
Rli*il v fl3J, 'oica(H&lw<i ^.vojlf^ i 

ITOW (TO) 

***it* 65% 

fW?4 35% 

WTOI4, 4«14<lTO fwwlfwt, =j$b, 

■mTO TO®f, flsTO , TO 5 T ^ajlfn i 

wfrit (c^t@o 

TOt* 90% 

fi>* 10% 

TO «mimi witrt, vii®rr, jn*r i 


95% 

***lt*4% 

*jt*ttTO*m, 

■soMlf^Bf« (TO 1% 

fco^wwow TO «fN*»wn *nB>i *®#r 

24 4JIM& 

TO 100% 

VJSt, *M4lJPl4 5RCTW 

22 4jlMli W< 

TO 87.5% 

TOt* 12.5% W*S 

WTO TO 

WTOH 

2lTOai> TO 

TO 61.97% 

TOt* 8.33% 4<r? 

WTO TO 

WTOH 


ctot wto 1TO* to <4*nr to* to tosft w*t **i to* to 

taRit's »i<p»i to *il^*iic fc i whicmi ** *rt i *i^* ^iiw st^ft^r *t^ 

»£|*5 'dimj ^4 *t »£|4lI*JW *M4 ^llw W8f*f*T *1^ *t W*ft^5 I 1®i'sc a m WCTJ SNt* *(t^ 
W*I1* $llw 6596 t *R\ fstw 3596 ^llw I £f*t*T HlN 'oil’ll W *1^* ***f 


^T’r-ns^, nm^- M-io^r Gatf'C 










































































rrtcr 


^<?o 


RRI CRRR: F5<.«1S RtRJ C®TT5T StRtR Rtlj 4R* R>tfR ^SfSfRtR ^Rtljl CRtRt RftR 99% 
4RS RW RfcR 1% ‘fl'StRJ PS«u<p <MlRlR RSR^R RTl> RRt RR I ^I^WCR, R^RtR RtRJ 

sfRtR *ft^ r^rir Rk<p 90%, H>*i «iic<p 10%i 4«t*u <»]>ii r>ric*i 3 R\<p^ Rtij i ^irir, ffiwr 

StRtR RF} R^RtR RtSR 65% 4R° ^IStRtR RTl> f£t°R> RtSR 35% I <4RfRJ f^lW3 R>RtCRR 
Rtljl R^RIwm R\<ps Rl^j 'oik^, RRt: tWf (RtR) 'Q Rfat (o$l®) I 


10.4 ^ iw ^ ^QTffa ^f«j, « 

8ll^®^»h (Symptoms, Causes and Prevention of Corrosion 
of Certain Metals and Alloys) 

crirt rt cririr w rf*r Mr %fRRRR wiririr 1$jr, ^»jifw c#if wm*rt ri 
RWT %#tR RtRRFT 4RR %fRR*ft3IR fc*l* RtRtft Rtffa 4R* RRCRR Wf Mr 
rri rtriTr wfcp aw RfRRf rrt rri -s#5t Mrr Rtwr c^rt^T ^wsn^ rr i 
rjrir Rr fWt Rt r^ir Mr RF©n?r wr wi 4tRR $rr rw ri 

RtRlft RT R^5f RtffR >flR5fi> '0||^ c t Rfl5| ^ '0|| J '©*H<.<P R^Rft^R ^©IgRR RRT RR I 
M<i*i ' s rt s oc s T '©ri rr i 

RTRlR't'® IR’IR Rl^ RT R«R>R Rl^ %r!rR <jM(.r WtR Wf Rl^ Rl R$R>R Rt^^R ^5RR fsR 
R'-f^s ‘3 < pH> *i'g r i RRlt’^R ^R> RR I ^ sIIrhiIc^ RtljR ^R RC®1 I 

ctw ^istt^® rcr cr *n*rc& RTRlft RttfR r%t Mr rr <?rfi> ^15 Mw ^ 

(Fe 2 0 3 .nH 2 0)l ^TlRtR fR%t RttfR fety»IC,*1 fR%T RRtRR Wf RltR I CRRR—CRftRf 

CRftRl ^RR iR^SttR 'SISII^ (Cu 2 0) l C^Rt C^Rt ^IS|WW I^SftR 

RH^5 (Cu 2 S) i C^Rt RfRRf^ R?7^5 

£t<pt*r ^im Rt i r^rr rr wtR«tm mrirr wf Mr rr rti RtRfR^ 

CRtCRt (RstlRt Rt RSRSR ^ RRR RlRR^R RtW ^«IR Rf^PJR ^RRtR Wt R^CR 
tRtW ^tTFR RfW RRI ^RtlR 4R# WlRR fR^Rt RRI ^ItRtR, Rf^ CR tCRR^R Wt RRR 
RIRR^RR CRtCRt ^RlRR CR^ ^RRS^R 5jR®f RRR RfRTW ^fR?R RRI 4RflR 4R# 

RetlRH fR^Rt R?Rl^5 RRI W8RR RRtW R“ltRR 4R? RfRTW ^IlilWR RUff Rl^illil 4R# 
CRfR Mr RRI R^R CRN^ R[R1Mr^ RCR Rt WRI CRfcRR « fRURir RRRl ^«RR Rf^ 
' 5 Ts<P^ 5 ft^ ^ I 




































































































"sto *t®t?T W^ ffef ^f^s ^ ^ ^ ^R^O ^11 

4 tog *£Fpft qfc»t W l^nit ^ <*rcsfc «rtc*r R®tl<M f^ft »R*iii5va 

4^1 ^ RRmlft fW RetN‘1 i pW -si%r *H5t?r ^ 

◄l|*HMi»UI (o 2 ) «<w *11% (H 2 0) Strata ^ I 4lfl»lfct*HI *1# f%|jBt Rwilfo'a 

^c?r h +, s oh-^toi 

H 2 0 -► H + + OH- 

<* W H + 4<T ?R»fc4 TOT 'W=T csn^ $W*UH W Fe 2+ 4 <#*1^ 

^r i wi?*f RR>*rt i 

2Fe -► 2Fe 2+ + 4e 


Fe OT TiH ^ o 2 H+ C^ $W<>lH Sj^t H 2 0 ^<Uj ^ET I 4«tft?T 

fierl*H R&iil J i^Itf'o i 


0 2 + 4H + + 4e“ -► 2H 2 0 

^■^1? Fe 2+ <*R? H + 0 2 Rfoili 4>M Fe 3 * 'Q *flft i 

Fe 2+ + H + + 0 2 -► Fe 3+ + H 2 0 

^8^ Fe 3+ OH' ^ RR>*I ^13 Fe(OH) 3 baft I 

Fe 3+ + 30H" -► Fe(OH) 3 

^ ^IR^'O SW <11^ CT#F «l4|fcb ^t '5|%t Fe 2 0 3 .3H 2 0 M* 

^ i 


2Fe(OH) 3 -► Fe 2 0 3 .3H 2 0 









£*11*141 '5l%t *lftet: 



• dI<i1i> u>»ofDS<i ^TN3 1 C^lCT 5 4 'TW 1%C?I I&R?v» ^>C3T i 

• dS^fiS^MlW ^ W«tt i 

• 3 *r dWJflifcm *nflw <w 13p> fffer *n% fc*i* ^ ftPr ^ro* c®®t 

^ ^r» ctw ^ti caterer ^t*jm wt'f c«^ ^ sim <ireica 


*Tt i 































































giw ^rt« ^ TOt i 





-^l 


/CrfiSR 

J /wra^f&t 

'ShM 

^^^uaCl2 


f»l 

* 




/ 



VS 


/: 




^——-■ 1 
8 


‘* * I W 


-TOCTT 

<#? 


/: 




-£i«i«iift 


10.10: ’3#5t < #N ; t (<#j?T 5%^5 'aiRNt'SM '5RJ ‘ 9 ttft WliilMl ?$) 


i|i|h 


^tt?r (^jlc'iiw) 


c 




’pinnies *m 

*flvg ^t ^ ^ ^Mpu 'qfacsri ^ *llf^ ^‘iP'f ^Tt ^TO vsw *rt^§ ^ 

■sff i fafcq'olM *flU, CW (i) ^ TO' (li) 

« (iii) MJM'ttMfcfw TO ^vsjtfti 
C^mt ol^Br fcafa TOFt-'SfITO ^ 

<?R WW ◄MM* qftlOM 8W *tt% TOltf 
■sit TOT I 'Ollaml 'VSftt^ *n^ *lt*1fae|Va 

«Mt»M qfelCAtCrM TO fifolt TO ^Tt i 
Of 5 ! TOW* ^ *H% 

TO TO I TO4*. C^f ?#* «lt^ 

**1*11 *)G*t WW* 'il'gw 'Sf'O £<Pi 

*Hvp t<H* ^ ^s?r ^Fg* 2tw*t **i 
<si'®!w c*Pl WCT* <i**p| 

^RTf <ilii i ^ 

*l&3 *1^* gfc*f*| l$vs|M OT6Ht *1* *Nt— 

$w*«fiiuiflfc « ’UH'ohi^i 




Cu 2 




t&af io.il: frlR^ ^t* TO* 
SlTOilBlflfc 

































































TO-^TO 




(Electroplating) 

fTOt?*! TOfc sum ?rc? «i^t& to* ^*i?r ^iw<*ns to* 8rtn*r pto? 
sf^TftW TO ?? $c«i<pc$lcgffi>? i (iiwwi c? TO* TO*t fro TO ?Jti>tft? TOTO 
SftCTO TOT "*p TO ??l C? TO* ^*t? TO*T fro to ®tc^ ?flt>tft? TOTO silcro 
TOT ^ TO ??l i??*f? 'sf®^ fTOl?^ *t*TO? TOC? ^<pc5l«.Hf^ TO ?? i C*TSR— 
CTO* $*l? TO? TO* TO*f PtTO? TO CuS0 4 <4? TOi> Wf PTTO ?? 4?* TO? 
TOC^ ?#t% *HlW 2ltP®? TO ^ CTO ?S5C¥ ?Jl5t§? TOW filter? TO ^ 
"TO TOtf TOf^s TO ?? i 'fif®^ StTOTO Cu ?C©? TOt? 2fi> '5JM ?TC? 

Cu 2+ 1toc? ?TO tot ?1? 

Cu -► Cu 2+ + 2e [TO 6 ! ffiN] 

TO? ^ Cu 2+ TO®t? ?*ff %? Fe TO CTO 2fi> ^CTOlH TOt ?*C? Cu 4 *lf?TO ?? TO 
Fe TO5? ^*t? PTC 5 ! ?1? 1 

Cu 2+ + 2e~ -► Cu [fiTOH Rla>«l] 


5 0l»lTO1^R (Galvanizing): Piwlcil TO* ^5*f? f®rTO? st^M PtTOC^ 

wr 1 too? ^f®* tTOtro? tobr c^ 1 cron to* fc*i? 


sfETO 


*ft^ < jp8 £ rt^W»TO c t (Recycling of Metals) 

%5 iTOfi* CTlfro TOtf ?T TO? *lfoitt ICTOT TO* M? fafiTO? ?]?TO? 

*1? C?Bt c<pc*i ?t f?C? c^i)1c<p ^T?sJ? ?rc? *Tt^ £®f?? TOTO? c^rJtFil *Hf^C? PfO?T 

?? 1 *5f TO cTO ?TO? $TO% TO £®f? TO ?? 1 TO CTO TO1? 
?rn? ^TO^t TOc® *lf* e t® TO? *Nfro TO t?s2rtTO®flTO? e t to i <tot— 
'TOfllRulwu '^-’TOto 'aulflPlRaW M?? TOTO? cefitf ?rc? «ui*jJ3|Ftai»i to 
^TS firfrotetlTO?*! ^ 1 pitro cTO M?? TOTO? cst?*f ?rc? cTO TO 
< a?88|lii?|etl^<l t 1 TO??i TOlftTO c? TOt? W5 ?? c^ ^TOJ? 2 Jt? 21 % TOt? 
^sTO?W5 4 * tow M? ?rc?i ^c?w c? TOapt^im ?m® ?? <?$ 
TO3fiffi?tt5|? 60% *^8 


































































10.5 *!R®t (Nonmetal Minerals) 

^ csjc^ CT *11^11 TO fcltMW ^If^f TOF? TO TO I TO*H TO# 

tof? *m ^ tot to i 

»|M*p1« 

*IM*H*I TOP TO* *W<i *1M*MW4 *lf* ’snflhr to <nw i (Frasch) *Mto 
*H"I*HMH CSfc^ »H*WHC4 R<*MH TOtTOi TOTO '5rtfS<r to qH*lM4 #T* 
TOT 1^5# 4<K4#rt> BfOTt TOlMl TO, TO<P ffl-t ^ TOP » 1 H*HU 115° C 

'st»w to i toto 41H4HUH *mhkw* ra cTO ^itoto *tro *rtft 

RtSvs TOlft*) foilw t*^c^»fea^ »ic«m faw TOIL'S <P^I TO <ik'® ’ls»( *lll*i5i 

^sttoto *tM*n *n?r to i toru ^ to* toto% to*t *itfro *t)»HN> ioo° c. 1 ^ 
m toiot *nfro '"tf&Hi** to i to*t ioo° c c*ct* 374 ° c ^mtro 

mwiwi ^ttoto *nfTO* ^ro toSi* tom tout to(.i>«i faeuu *ii^*r 

fowl 20-22 ^l^xswi dIctI* <ll'ol J l Shifts <p«il TO l ft«l ’ta** *llPi«l 

TO? TOtbttl faetm ft® 4MW4 W stfTO »1M*H TOTO *H^*t to *lfl>* 
Sci 4FT <||$,«I3 TO* TOt TOI 

*iw*n ftfro ftrostrotTO gfp 
*iRTO 6 T to 1 c^rro— 

(i) >IHR*S94» ^5 £|^fte 
^ih^pi* <imifi <mi toi 
(u) toitof d>ro§; toi* wv 
TOImm to*t a il*wln CTO tot to 1 

(iii) »lH*Ml$* TOt TOTO 
M* TOT toi *ih«phl$'» 

<Ul<KlJR*ll ^ 1 

*ll« 1 *PMI^!> 2 l*$i\sW> >lM*Pl« 

TOTO 4 5 ’Sll TO I 


Ttfto RuJ^ 'GTrf&m 
(^rpiRr) 







iK9: 10.12: g s M *H“l*Fl<) 3 mM-i 



















































































k<t<t 


*lh<H«ra <?fM «TOtMt W "TOt 

■nh^ptaw* *ql'sk J i^ 'oiftiCi’Brwfl R&iil WT *ih«ph ^-'oisil^v» "TOl 

s + o 2 ^ so 2 

*n*i4H wuiftb to l^ds i <&. to to ^t to to ■*iffer stm 
w?r *i31m 4 ^ i so 2 to C5tr«f sfm w?r <ro to i 4n*in to ^ 

TO4l« Top ^t cro?r to ^ TO*pt?r to to wit ^r csro toim 

c*tnro wit ^t crosi to* »iM*M4 ^3 i%to* to t^it to ^ *fetM so 2 TO 
** I TO - ^ll^'GJOT TO TO I *TO ^R> TO TO* ^ TO - *ltf** ■’TO R9>*il 
to toR^bto TO^s (h 2 so 3 ) §*,*$ to *nfor to - *tfifas to i 4 $ 

ifrf^s ^R> <h.®i i 

so 2 + h 2 o -► h 2 so 3 

*mWb94 wms toiTO^p toj tow toot c#r to^» to to -hmWbR* 
<#ito* touiPw toj* to to i tsiTOTOrom **$* totot cro 

tiJp|VJ(.<q> "TOT TO | (f)^ *faf©(.<P *f**jf^ I 

*K H^R*: **t*f ^faRR ^(.si^fS *tE*f 3 i j M^ ** i 



5® 



* 


‘^JR 

h 2 s 2 o 7 

H 2 S0 4 


1531 10.13: "K TOTO TOl^W (H,S0 4 ) £f*fR l 







































































<|W 1: 8NCT (S) ^ ^ ^ (CT ^Sf% TO C#) sfolftff 

TO ^II 5%^s TOTO TO ^lf*|C®M TO v5l^-TO#v5 To I 

S + O 2 ^ SO 2 

TO 2: S0 2 ’UtFRT TO f^< 0 2 TO 5%^o CTOt ^t^fi ^ 5% TOTO TO 
450°C - 550°C TO 2NW TO «jHlfvb*ll*l C*H&M5r$1^5 1 4^ ^5 

TOHC4* TOf*tfTO S0 2 TO 0 2 ^Ht TO >IM*H« |l^TOl^5 TO 1 

2 S 02 + O 2 -► 2 SO 3 

TO 3: S0 3 4<T TO H 2 0 4<T TO*f H 2 S0 4 fcs# TO 1 f#S S0 3 TOI TO 

TO# H 2 0 TO# H 2 S0 4 ffH TOt TO**IT TO 1 TO 

I^TOTTOr TOTO ^jf# 1 ^^|v5t 4 $ TO# H 2 S0 4 <?F ^%|Fa TO TOT H 2 S0 4 4 
‘ i # e tvo TO ^f#i S0 3 <?F 2TTO % h 2 S0 4 4<T TO CW ^TO «flfe*lH 

TOf^f# 4f# fra# TO ^T l (^lITOT TOf^f# 4f#C<F 'ttfam TOI 4<T ^T$!CTO 
H 2 S 2 0 7 ) 

H 2 SO 4 + SO 3 -► H 2 S 2 O 7 

^TOIH TOW!^ 4(m 4<T TO "Ilf# 'sto TOT TOfafcf# 4f# frs# TO 
■^n 

H 2 S 207 + H 20 ► 2 H 2 S 04 

TOfcfcfTO TOff5?T 

4f# <pf: *[% H 2 S0 4 ^t *# H 2 S0 4 CTOt 'TO^ TO ftfTOT TO' TO TO "#T fts# 
TOl <TO H 2 S0 4 «W 4f# #TO 1 CTO: TOWB13* 4f# <Wl4#|V| ^tf^5 tfRT 
TO ftSnit TO <WMf>lillW *IMW& TO TO TO "TO 1 

H 2 S0 4 + Ca(OH ) 2 -► CaS0 4 + 2H 2 0 

TOWBfl* 4l# TOlf#m ^cst^s <WMf#l*l TOW& " 1 # 

TO*t # (Oxidation Property) 

H 2 S 0 4 4<T TO TOFF TO TO «fTTO TOK TO? TO H 2 S 0 4 f#T C# H 2 S 0 4 <?F ^ 
H 2 S0 4 TOv5 TO 1 H 2 S0 4 4? 'STO # C# 1 C? H 2 S0 4 4? TO1J "1# ^ 

"#TO «TO C# H 2 S0 4 "tt? H 2 S0 4 TO 1 "IT? H 2 S0 4 4? ^TO # 1 *fT? H 2 S0 4 

toto ^nf# to tot? to#5 TOf® to to fro #TO® to toto 
tou^vs to "it# to 1 











































































0m 




2H 2 S0 4 (%) + Cu -► CuS0 4 + S0 2 + 2H 2 0 

(The Dehydrating Property) 

PI C^M Piffi CTO *ftf% PCW Pit *Rto> ftfW i *ftf% <? e tT^ c f ^Rt? 
‘fSJW Pi^ti *rsf ^C°11 ®I^[ H 2 S0 4 4R w»lwl Piy?*i *R Pit, R s *'5 5 it? H 2 S0 4 4*T *R 
®lt^l % H 2 S0 4 0{ (C 12 H 22 O u ) PlW 10 PtW Wl 4SRJ % H 2 S0 4 (S fifrF 
WTl 


Ci 2 H 22 0u + H 2 S0 4 


-► 12C + H 2 S0 4 .11H 2 0 



r 


Wit 

7% 


f^T 

2 %. 


*fiw^ 

5% 


3% 

^FRTH <3 
■Kb'GKC'SrHj ■■ 
26% 


m 


.3% 


i 


28% 



<FW 26% 

■f^ar 10.14: ifiPit'sn -qml* 




• 4^>fi> c5»5lu\b« 2-3 mL I{C*m 
0 ftcil 4C® <pw<p PpfSt 

4l%® cm ^rati 
®lPil'»tW *toW ^*Cat I ^Wci-si 
^jNjr m ?wrj f^Q*%iifT> 

C«1C^lt I 

• 4^fi> cG*GllSSw t£RS iNi> 

•flSlPfoH ^5W5lt® KI to TO 

^PRP PF^f ^R HHWBfi* 4t%® 
ctw^csti »iwi»iM 0cm ^sti 
*tfiH'®(.*ra ^l<H ^jMJt ^wl 4R5 j i«hj cpic^lt i 

• 4^fi> c^fij'Sw 4^ '5TSJF f5f% (C 12 H 22 0n)) 1%PI 4tf® PFfST ^R 

Plft i 'olwl'olw *l<fc.<i-*H ^PTt i 

• *|(iMveWU ^firt ^JNJt m 4^ RWRJ PR l 4t 00 RWtPT 

• 0 ® FsifiJ* whlUt'9 >iHi*P'5f5<P 4l%E53 C^R (4l%®, ®rtW, 
8R*H ®1 ^jNj! ^Blt I 

• jihWsG* 4to* mm *nt tot (ffef: 10.13) wm 1 ®to 

4lto? ®Nbito tiff tow ^cs\ i 


Tpfr^-vs®, iPTRR- ^'Sf-io'Sf ®|f*f 




























































i. d»Rw<i *rt^r sm 



«W«f 


^R5 

w 

-219 

183 

0.002 

w 

117 

888 

1.96 



*15RNs 



(*) 

1539 

2887 

7.86 

(«0 

-113 

45 

0.79 


CSlCT 7 2 'Q 3 8fESR 'ti'G'SI "Rs I 

wi t^w^t "si%m ^sr^irr i w m <r^ 4»iNai dMHta wafl> 

tflWn C*tt^ ?N®T tflw? PlC&’SI f53jt^ltff "W^lt I 



2. C^R d»WB4>C® W5ET C#f 'SlflR *RW? 

(^) 8m (*o f^R 

(’t) (sr) f§< 

3. i'efet's OT PH*®*l^5 SR't RR- 

(i) ^15 bl *RR 'SRI '0|ls|C'8?«l 'oiRHj^ 1 

(ii) Wt £NW Rmw 

(iii) «lfs|C'8ri t&’lfcl'a 'sjRst R 


1^5? 

(^) i 'Q ii 
(«t) i « iii 


(*0 ii « iii 
(^) i, ii'S iii 






























































4. W{ CTRRT C^R t^? 

(^) 18 0«0 21 

(«t) 22 (*T) 24 

5 . *ttfe c^>m c^»m >ih^R4 qPvs cm ^mr ^sr, ^s- 

(i) ^t*f R^sjfw 

(ii) ^5 

(iii) W^tW 
CTts# 

(^P) i 0<l) i 'Q iii 

(*0 ii « iii (*T) i, ii « iii 

6. S0 3 <S 98% *lhfa*»Ew tij%® C*1W *f|fi CTtFt 2i(.«ll'8?*1 '5Jff5t'5^[ 

(i) ^ftT J ilc , <f ^*T ^p$iHI ^»w 

(ii) *llfl«lc*l alpr 

(iii) %RP *Rttf 
Iror c*pRfc ^ifcp? 

(<F) i (*0 i « iii 

(*t) ii * iii (*i) i, ii « iii 

7. %B3T C^# #RR®T? 

(^) Al 2 0 3 (*t) ZnS 

(’t) Si0 2 (*) PbS 

8. PicpmI<i *Jt^?T ^tw? 

(^) H) ^*im 

(*t) lirw (*r) c®rs 

9. 'flUl*aplPi«lOM ffiW ^©? 

(^) 2050°C 0*0 2000°C 

(*t) 1000°C (*T) 950°C 


































■Vjo 


io. a i13>*i'©l c^t*t? 

CO Cu (*0 Zn 

(*l) Fe CO Pb 


ll. ^alaniM ^Itw 

i. CuC0 3 

ii. CuS0 4 

iii. Cu(OH) 2 

CO i 'Q ii (*0 i 'G iii 

CO ii 'Q iii (^) i, ii 'G iii 


12 . #iiw fltow ’tf^t c t w? 

CO 90% 0*0 65% 

(*t) 35% CO 10% 

zno fbwis •ui$i RJjqT Picij *fi^ w <p$i ^?r i 
ficsCfffa »iIrIc<u «ilwl <mI ^ i 


^SR%T 8frt 




i. CO *i»ihiFH» l*w i 

(<*0 i 

CD ^ <mn i 

CO WfMw* ^ stHnim PC*hH 





































7 P 5 1 5 f: 




2. <^Ri> 'Q ^jhNRl falfil'a ^Pkisrci 'o|p'»'9 ’tt'OTIt C’H I StePET 

C'i^C'9 4WT C«l^ ^|T> f%^ *t'*rf®E® *ff§ ft^l-h 

WHl 

(^) *lf^Sf <q>lt<p ^T? 

(*0 “W ^14^4 TO” TOt M i 

(*t) f^afa vill^^ns^ Rwl'SH Stt*a Sift® <JlNlt <R3t i 

(^) 1%^ *t**lt®ffa *n^ ft*pH(.»>ra "^ITO fM l 

3. *Nk ^r-i 6 «w ^p® c*ft®K*r <£i^t& a *ltrot i 

®rafl^5fr> ^i]®rtc®ii «t 5 *^ «i'sj*® 1roi$ *ttPr i ^iT--ii(.\»Pi«ih %® ^c?r f*Mcwr 
A CSlC^ B ftsft ^T *flTT I 

(<P) ^C®1? 

(*i) A T5Rt$\- ^jNjt I 

(«t) TNfHc^? B nM £®t% Sffl^rt "^fat ^TOT I 

(*i) b «ni3|cfl»?r *11 ut^ 'gTO ®tl<H to 1ro?r ^*w ^l*il sRM i 























#iWt: 

(Mineral Resources: Fossils) 



4 WT m 4.54 Wm WI «lierC4 oth wrc* w 

ISTSRT *tt I ^tw csfc^ 500 600 RPra*i ^ 

% ^ *# s i<i sitffw ^ 

sft%, 'Bi'ii, <h^i®i-^*iI<p «) w ito‘bj(. w ik'o wa ^csf^n ^*bt *i®c® HPm 
^^sic? RPhr f^f^R w *rc?r 4 w?r sit^t is*i?r $]b*m 

~$m ^ , snf&, Pram c*i®r i §®5t*r, ^amm, Wm Wm w 

«rc* c®te ^ 4l*iUift<p xid ^sit, c’fcgtPratt ^ sjflw «Ufr ^ 

^jpiti <iio«iw ^rcsr i 44i*in ^®r fc’tmfa ^ti c*fi^tf®ratm ^*r ^i»i 

Tfe[ « *&Q&lu3r£-i4 ^t ^ ctW ^csjI^Kh i tm* otMi 

«ui*iw«i, wp#^ 5, fti&Ff, *i4Wi* ^mra w ctM ^ ^rat 

^&us}H4*i cstc^ i 4t£ 5 it fitw 4 wiIotImI ^t ^ i 









































^f*f: 





4 *nfr dw 


• #<ittr '%hiRh « ^jn*tjt4*rc® •nw i 

• c’lcSjlProl^w fcsR c«ik’t?r fsteM Rc*iw ^3t^lJt ^c® ’i!^ i 

• c*lcfilPni1«<i fa ^JNrt «s i 

• 4>!^l4l^w<l <3 ^jNjf 43C® *tt?R I 

• * ^ppp^ $&Cyal4l<M4 gp^f^? « *TSf ^Mt <£R? W 

<mc® *H*<i i 

• ?||P5^» at^J 'Q \s*<sj taRs *1afflnf^ R&ii! tiRT ^*fat ^c® *11$^ I 

• 'S*fa *Hf^ W f*p®T <MC® I 

• *tiK rtdalfaalu ^ 4?i*it «ml«4 c#*t*r 

^]Wf *!l*<i i 

• *I^14I<H <3IW ^JHC4I^«1 « &SR (£|%®? £p*f^? C#*|5T ^*ur 

’tmi 

• 'aoHWlW, 'SUMfikfo'b « fcsRf 4?TC® ^tmi 

• ^iRwcHu sftf^>4 atwxt 8j®M ^HR*® 41W 4^7® *IWm i 

• *tftot? 'S|T*0CSf 'Q ®ita<j CTfat? "SJPff ffptttf® 1 

• #^HT ^ifW <^3,1^ j i‘Hw a ici>® r i®l ^c® i 









































^8 

11.1 'ettaHi ^HlR (Fossil Fuel) 

stt% <m ^rnrnF'm mfi«r fe «n>s«t *im to? 

^ri ^ ^ t^iPiiiH w wfiran^ ^ ^c*r 

<fei wrr, aiffo* *ijh « (HuaiPmiw ct^m ^rat Rww w 
<?fet #^Hf ^c*r *nflhr % cstc^ *n**t m \ wit, sttffe *upt « c’ti^raiw 
toti 

■*n© 1 *Fa ftPlil*l W ^Tfc*t 4 Rfes* fl«T ^ 4 f|«T 

w*H, % 'em ^ <m*rnm %r ^rsf fcfar, ^ftc&tatwfr (*nfe ^Ri^tft 
«*W ifZUK fr«mH), ^3?ft?^T (’fife <H<fH4l3l «<W *mi?m C^ S|T%)| fe?t w ^5 
■^s gftffe fefoi ^ «mi?m ^r, £ft% ^nflfcwt fe ■Jim i R<f^w ^m $»m 
^rms m# *tc® i jjfc^ ^ter mitim , f§m c^ 5 ? t€tc?r k«t <mff» i wr ^*m 
'Q \sfmf3it <ji'»c'» ^it^ i mt^m 4’j^rm « ^tmraf^ ’if^r^T 

«rn?F i *n® *m ftPnm w *nm w, m ^rm *tffebm ^mw tsfifot« 

£it% <mc^ i«u ^ ^vsw ^f%tf vq gft^t *fe 7Rs®r %f%pf vs £ft% 

^Mtf^ i ^3%? cstc^ wit ^rm ■jpi^fsftm^r, vs ^© 

£it% cwt*m c«iw c’ttiaiPmfcsm vfl ’rffej? vsf<fji^v® srmra G’ltljiPmm 

^ims ’t%fe -sm sffffe ’Utm ^ i c^wtQ c#it« tfcSiPmivi « sttffe 

, utm i^m 5 mtc^ i c^m*?: m5«nicic*m ^IjI^iwwi sii^Rxp ’Utt^m mtw 

c’n^tfei^ ’ff'QTit c’lti i ^ #^mi ^ *5 ^fi 

^T « 4I4CHH ctM I 

11.1.1 adl^Rxp (Natural Gas) 

srtffe ’UtiTm sim ^’tmm ^pit fe?r (so%)i sn^fe ’Unm tc«R ( 7 %), csftc’R 
(6%), « ^rfeifes^ ( 4 %) c’tc^r ( 3 %) «iteF 1 4 <m 

Sllffe «Utm ’tt'STIt <fe T5\U5 99.99% fe^T fe I 

11.1.2 C*lcSlPlill«4 < f#fe e t 


ya 

✓» 


c’tc§if®mm mr*im 4 t^ 5000 ^t ^®m corn's Phi '^ju ’ftQTif Jim 1 

c’ti^iPrai^ mum srt^fe ^um «itw ^t c^ifiiPmiwii ts^wt m snmm 







































































































^cr i ^*r ^ «w*r c*i«fiiPuii>i» ^n^s 

Wl l OT C'l^ram #T CSfc^ W# *lt«lt ^ TSMtolfaa css\ (Crude 
oil) c^lt^r tot i ^ ^*i%*nfas c®sr ^*R7tf ^wiprt *iH*Hwii frj 
ctM 9fW?r ^firo»r ^r i 4$ c®ftW?r^r latew ^ 

^lutoR ^ 9 tC*It^f •TO l ^ ^Itolf^s c.'®°l ^ s lt?f*t^ s < 1l's*i *faR>t'© ^ij»ilw« ^TO 

W^Ti 

’it^T« ^pit <W 
«TOPTO <(l^i 4«lfl?T 
iHw isr^st ^rot* ®t*u ®rot 
*nwi ^sirom 

w*f te?r 

wififcr ^rotait *M®ni 

«Pm ct wt to 

^sTO ^MTOTf ^5T i ip^T 
■*rfw ‘iWlfw 'SOCFIS 
'PW*IC4 tw 

te* 2twi 
^?r ^w^fir qtf ^qlff 
$*tero fas* 

'5iw i c*JC3,^> $*iwn 
■'BHj^wlu ^t*Wait tot 
<«, wra ftalcw 

glwj^lU $*tmR ^5ttfTO 

^nt 

^?c*r «$to c*t£§tf*raN ^c®t<Fl#TO fawi 
■^Hl«< i 'G RRj^ I '5|tt*i^ W ^G*l<#. 'SffiRcIlfTO C®»T 4m1«l«l ^TO, i£JW 

*lt^?ro *)$? ^rot w 4 ^iRt*ttfas p®^ c^ c<#r, *&K 

c*tifllPrafa, ^t*Nt, <*miPh, tofsr, *umRh csrrsr ^ f*fc gt^f% ^sra*t Iro® ^sr *im i 
*it fifro ^tw w toi to i ^f 5 !^ *ttro ^ro csiw sir*® IRIro to, 


20°C 


<?ndji%rro to 



340 °C 


fiwi 11 . 01 : C*ltjjlPiiilt»in ®lkf*fa «||'oi 


^t ^-«8, ipim- w-io-sf caft 











































































































<aRc*t ot to* to<t <f#t <*re? to<t 

'^J^t?' fact? ^fal <p^l ^c«il: 

(i) C*tt§tPratt «0t^: ^ ^5R'C*m ^l5Hl«4» 0°C (TO* 20°C <#5i >3 WF\ CT 

^c^i<M^>ivj^ to* ^tw?r i to* 4 <#<51 c<i#ratw ^ ^ 

©m c<tt3aiPi?rtt to to* i 4 tot^* m etm<t to w*r <# c t^s to faPi&iw 

^* 3 T ^ LPG (Liquefied Petroleum Gas) *TtW <p|ost 'Q ©i»uhj <i»Ic'st ^st»f 
wu ^ ^t ^ii 

(ii) C<ttJ|M (MJlWlPM): 4 ^R7?*ra ^lS«il«4> 21°C TO* 70°C <#5i 4 <5RS*f CT 

■^cgt^#ppg^ to? ^bt <sr ^5 ^*#r 5 to* 10 <#si c<n^iPratw *i\®<mi 5 

to c<#r to? 1 to* to#w ^jr ^ 1 *im<ii*w 4 ^fro %ro <ijiwiPh 

434^13 <psI ^ 1 

(iii) ^flPNt: 4 *fi3*ll«<|> 71°C TO* 120°C <#5 i 4 <5T^ CT 

<TO* 'slws ^<^775 ^*#T ^R*lJf 7 CTO* 14 <#51 C*lualPlillc.»l “l's<psl 10 TO TOM <TO* I 

'Q c^n^ror %*<t #%?j TOrafro ^ ftsft 

<p<ii ^ i 

(iv) C4MlPM: 4 <3R7?*m ^#Tt«F 121°C TO* 170°C <#5l <f) <5R7?»t CH Wf 

TO 5 <sKW ^1*75 <F#T 11 TO* 16 <#s| C<TC§tPlTO *lVs<Ml 13 TO 
CTOtPpT TO*i C<fl2atf%TO<J' <5RTO* ^fTOTT #TO ^ ^ i 

(v) ffctSR: «fl ^TO?T *}U-lNk 171°C TO* 270°C <#5 1 4 ^7?*f <?J 

TO* ^5tW?r <5T^5 ^#T 17 TO* 20 <#5| TOTO7/T7T PtfBwlW <1TOf « 


(vi) <UHlfo«i CSffST: 4 WRT ^5TOF 271°C TO*t 340°C «W «Pti «fl <5fTO CT 
'^#Sjfa#PP3^ <TO* vslw^ <5T<J^® ^*#T ^R^IJt 20 (TO* 30 <#5| *|jlslf<P«i CTO TjWrf^ 
«*TO v»j|>|pH fcsfe ^5 ^?r I 


(vii) Pt&: 4 ^TOTT 340°C (TO* ^fWait <#5| ^ (?l 

TO? '<®tW?T <5f«l^s ^J#T 30 <flRT C#f I ITl^st ^©#75 t£jf& TOt eff^t i 















































































11.2 (Hydrocarbons) 




*fet¥jl4l4H R£Rt R* *tRR « Rttt^faSR 4R RRRET Rf^5 CRtR i CW: fRCRR (CH 4 ), ^pR 
(C 2 H 4 ), (C 6 H 12 ), CRRflR (C 6 H 6 ) ^5#tl *m CTHfljDRlW R*tRR RflR 

^iRUakstl ^tv5t ^5fR (RRRt CTM (R^l 

4>R^I<M*R ^ £(RtR: (i) 'aulftwfl* R^gmRR « (ii) '4|j|Mltv|fiS«» i^U^lRRI 

11.2.1 y o(jlRlwfI>^ (Aliphatic Hydrocarbons) 

^IJlfawlE* R«rtfi>R Rltf RJRt bPT'Srlv® | <f$ C5lfeR ^U|}|4I4 h 2tt% ^Pf (RFF RtQRt 
to%l ^ <4 RRWR RtR «IJlPlWfi>4 ^«jI4|4h (RQRt RCW 

^«!jI4|4h ^ RRiRR (i) ^ f*R5R ■^egm^T 4R? (ii) R*f f 5 !^ 

Rl^WtRRI 

(i) ^ R < P e l ^ogl^R (Open Chain Hydrocarbon) 

CT RR*R RRRR ^ SlftRsR RRRR ^ ^ RtWi '©ICHM» 

f*l<p«i ^Roial<Pl4»i RER I CWT: 

lR$t&R: CH 3 -CH 2 -CH 2 -CH 3 , ^PR: CH 2 =CH 2 i 

f*1<p®i Rt^CgjlRFtRR «ihh (saturated) 4R“ 'SPR^ (unsaturated) ^ RRSRR 
RRI 

(a) R^f ^ Pl<p®i Rt^QSjPFtRR (Saturated Open Chain Hydrocarbons): CR 
f*Rs®t *l$^H>l4w ^ RR^R-RstRR 4RR* R*RR (C-C) RIOT, ^»TOT R^ "P f*RSR 

*I$«jI4I4h Rt 'SbMWH RRi CRRR: 

CfifftRR: CH 3 -CH 2 -CH 3 , C*lT&R: CH 3 -CH 2 -CH 2 -CH 2 -CH 3 


(b) 'RR*«^8 ^ f*faR Rl^GSfal^R (Unsaturated Open Chain Hydrocarbons): CR 
f^RSR '^CSjOTtRCR 4R 5 Rt i£)RRfw RRRR-RRRR fWRR Rt RRRR-RsIRR fllR’RR RtOT, 
^©tOT f*R*R RT^FfRr RtR I CRRR: $R$R (CH=CH) 

^pppj$ Rj^CSjOTtRCR RRRR iRR^RR Rt Qi^wo RHtRlf*t RRRR-RRRR ^<P<P R’RR'9 Riot's 
RtOTi 









































































S.'bV 


^ fw«H f%?<lT Rm*IW« ^ ^ « 

'fiuh^ftw ^w w^i ^rat m*$w « ^ijh<h^ R^oiQ^iw 

wmi 


'flUHftw ^t^T-^T f^RR $*rf*5Fs sft^ I CWT: CSflf’R (CH 3 -CH=CH 2 ) 

'ool®l^»Rt«i ^T-^T f3R**R $||c<P I C*T*R: ^fl^T (CH = CH), Cfiff’fl^rT 

(H 3 C-C=CH) 


(ii) R^*®i (Closed Chain Hydrocarbons) 

4 fiWRT ^ SHTO3T *R*R ^ ^ W ^t W 

*tfr wi «ii4lud ^®ra ’tfcr <r^i ^ ft**! ^qi*I^i4c»m 

^C'sl 4^8 ^t ^sppp^ (£| ^5K,*151 ^(.'5 *||w: 




/^v 

6 H 2 —CH 2> 

^UMtsttFR 


Tjsppp^ TO f*fa®r 



•'il^.cspIcsrif^R 


CHj—CH 2 

I I 

CHs—CH 2 


*n$(jMRtedSH 





<w 4fei^i+i4Hi* w 'siJlPwftQ^ *fomjl*l4H'e ^ft ^r i 

11.2.2 v o(j|wlc^n><p (Aromatic Hydrocarbons) 

Wf^TT (Aroma) C«fW *Ml> i qjluloiflta "ICT* ^B»lt 

I £NW CT 'S|jlWltwfi>4 OTH*tFlT ^tt'QTIt ta%f (TT^M % ^ «fl SRR^ 

^iiwt i (c 6 h 6 ) ^ ?ut*rof»R (c 10 h 8 ) ^ 'auiwiwlB* 

tUlMlOllfe OTH^Pft 5, 6 1%Rt 7 ?!WIR ^5% (flM l dR*!*®* 

1W*R «ft^, ^NK <p|4m-<pI < C # i ^<P<J 1 ^*R '®R , R 1W*R 

<tt&\ 





































































H 

I 

H . ,/C H 

II I 

H 

i 

H 

j^S. 

(W 


H 


H 


H ^ H 


H 


' C -C^C^H 

i t 

H H 





ISar 11.02: eUlMlwfiS^ WH C^BR (CsHj,^ (C l0 Hjl to wN^WlH 

'W «*$^raE3T ^ItWlB^t «UlPlwf&$ 4fttihl4l4W4 ’IW 

' 3 Rl*tt I 3^ Olft (Homologous): OT ^R^T OTtC*t?T <Pl*f*?Sl "^R* tiR^ ^JG?H?r 'elwfl C®1« 

« ?mmto nrtn »p§fa % ^ ^ wwflta aifa -m \ <ato 

*rai*n% «% wffw <iRsfi> rrrh ^isw^ to swt wr m \ ppr: whwh 
^rwi% < 21 % onto c n H 2 n + 2 to «t^w w *rrrsn to ton 
W*tt% <2% CPpant^t: 


d*ft«r ii.oi: wti% eift 


w*rt#n 

’fWsH *\w* 

«Wn ^l*!PlRr ^ 

wbh»h 

QiHzn +2 

toR (CH 4 ), (C 2 Hj), C 8 ftC*R (GjHg), to$3T 

(C 4 H 10 ) 

wuhR*i 

CnHan 

^=t to), onftn (c 3 Hj) 

'SIWftH 

CnHjn-a 

*ft*l to), C£lW$*J to) 

' 6 liMWl$*l 

Qh^oh 

(CH 3 -OH), (c 2 h 5 oh) 


QH^ CHO 

Huw (CH 3 -CH 0 ), CSlMRjR (C 2 H 5 CHO) 

*l«T«|Pl4 

(£|fto 

QH^ COOH 

^«IRto tijto {ch 3 cooh), cstMRto 4to 

(C 2 H 5 COOH) 




















































-spiftrc 

11.3 

(Saturated Hydrocarbons: Alkanes) 

or w 

4l4*1-4lV1 <£R>4 Rll^h 

^top uuMfrM 'auiiww* 

TO*© C n H 2n +2 ( n = 1, 2, 3, 4, ...)l <fl 

(zt% wo? rn sm 

WU ROT n*m •'iWPt'© n = 1 
^ «*rt to*© CH 4 I IWhr wn (n = 

2) <i|R RlR I W® C 2 H 6 I 

4 *W.»IS R’RR «t®t «IC»1 < P S»l5*l I ^ 

®UHOM UtomPtewlM 'SIW4l>l fi%?n 
4TSRJ iiTOi^4 RjUlfaH ROT, Rjl<lf*M 

^^srNIfRi 

RUMWCpH HR**®! 

IUPAC R’Ri'sc'© '©uHct>g*m RTSRSROIR •flRRSR: 

(i) RRR Rl4«lRPl4J 'SljHWW 4R* 4I4 hRP|$ WUHMH (CH 4 ) C4 ftoR, ^ RslRR Rf 5 !^ 
'SUMMH (CH 3 -CH 3 ) OF $pR, I^R 4l<-lRfflS «*IJMMH (CH 3 -CH 2 -CH 3 ) C4 CSltCRR 

■sir «pl«RR[“H* 'ouhc<p*i (ch 3 -ch 2 -ch 2 -ch 3 ) C4 Wr RlR of'QRt ^«icr 1 

(ii) '©uHwi* C^GR 4T^T RSRflR tsJ4 ‘“Ic'rsi C*fW <RR (ane) OlTR 4£R 

rTsrsrR <mI rri 

«Ul«14tVl (Alkyl Group) 

^jMOM OlC4 R$G§1C®R *fiPlt3 ^RRlRR 4ROT 01 44011^ *Mt4« ^ RR TO* 
^M4lVl ^Tl 'aUHC4WH Rt'ltR't R<3R*s C„H 2n+2 , ^ ^M4lVl ^RR* R 

<imt?i rscr Irro© ri^ot Cniw <rr rIrros r-h Irro© RifR oirtot «uM4IVi 
TJR 4 R = C n H 2n+1 1 or «UH»H (TO* Rl^lWH ’W^ ^RRtRR R*OT «IJM4lVl ^RR* 
fcofR RR <7$ 'aiJMOM 4R RtOIR CRR WRR capr (ane) RtR %R "SIl^R (yl) CTW 4tR 
'auM4l$R \Rt4R *l|aj4*M 4RT RR i %RCR RRT RlR, ftcRR (CH 4 ) CRE4 IrRI^R 

(ch 3 -), ^oIr (c 2 h 6 ) <TO* tRl^r (ch 3 -ch 2 -), cTOIr <TO* csIIRI^r (ch 3 -ch 2 -ch 2 -). 



© 

© — ► ~<fe£ak®M 



f^ar ii.03: flMR <*R\ ^crr i 














































































«tfw 


RvBci5h R$i3i$ei (ch3-ch 2 -ch 2 -ch 2 -), c’R^t om (ch 3 -ch 2 -ch 2 -ch 2 - 

cH 2 -)^5Hfwi 


d5ft«T 11.02: '3|jh<.<PC.*i* ^ffsi 


4*14*1 ^R^IJt 

'auMt*l«M ^ 


1 

(Methane) 

ch 4 

2 

(Ethane) 

CH3-CH3 

3 

cshfh 

(Propane) 

ch 3 -ch 2 -ch 3 

4 

R^Cl5H 

(Butane) 

ch 3 -ch 2 -ch 2 -ch 3 

5 

C*R?>*T 

(Pentane) 

ch 3 -ch 2 -ch 2 -ch 2 -ch 3 

6 

C*MM 

(Hexane) 

ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 

7 

(Heptane) 

ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 

8 

«idH 

(Octane) 

ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 

9 

HMH 

(Nonane) 

ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 

10 

Obt<M 

(Decane) 

ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 


«UHC*CH4 

4>l4l CS|W: T51 ^-vo|>s|Ir(.v!»<] 

250°C «flW[ ^3*® f^T <#T ^?T I 





































RRtRR 




Ni 

C0 2 + 4H 2 -► CH 4 + 2H 2 0 

RRRR \5l^-v5|<^|^vb ^Qj)IC«H 250°C ftcRR Rift 

« «|jM4>|$R CSfc*: fRCTR 2|«fW 4R <}RRS5fcR 4R? 

^R%RR RttR *&Q!al»MC4 180° C-200°C ^*«I RRCR ^CRR $RRsJ RRI 


ch 2 =ch 2 + 

h 2 

Ni 

-► 

CH 3 -CH 

^|R 

Ri^cgftstR 

180° 0200° C 

$WR 

CH=CH + 

2H 2 

Ni 

-► 

CH 3 -CH 

^RI^R 

R$«}lMM 

180° 0200° C 

tcRR 


3 


3 


t^RT^tsp'R RfiM CRtR? : 4»JMl»ral>l ^5T$%®R CRl^RlR $RHttl&M» 

mifom <sr ricr rrtcr toR 4R? cRifeRm 4I4 m& rr i ^ 

RfoillW fifrRtRCRi 


CH 3 COONa 

cri^rir 


+ NaOH 
CRlf^RlR 


CaO t 

A 


CH 4 

fRCRR 


+ N32CO3 
CRtfMtR 

*l4w& 


uuHC+CfUl R< 


C5fa «nf: R^ R|^I<M4 h Rt *>IJMM>WR RRRt«F «fR? C#s WF® WlRCRCRR 

RRRr R^RJR ^RR lR«R R>CR 1 R>tRR RvRltR RfRR^sR RtR C#s ^5[R*RtR RfRR^sR RRI 1 
CRCR 4 RRRR R°RTfR R^ RflSSJjW^R ■^♦ilwp R>^ vafRRtRfR ^ 4RjCRt RJt%t 
^[R*RtR Rlc<P 1 5 CRSR 15 <pI 4*1 R^RjlR R’Pj® Rl^JSjtRtRtRR ■'*£i>«il’*P R^ ^5tRR|3ttR ^RCR 
RER ^©RR WRtR RtCRi 5 R^ Rt^tRt^R CRfrBMR ’fljRtSR 

36.1°CI R^ RtetRtR?RR RRRR RSRjt 16 CRCR CRft R5R R5^R Stff^R RR 1 


RtRtRftR 

RRt RCRER 


'ilW^I IrIwR 1 RtRlRR WR1R 


RRRR, RfBW Rt tRWfRCRR RIW iR^Rt 'RCR RT 1 '©TRRRQ i£|Rt RtRtR^ IR^RIR 


W^SlRR RSCR1 









































































(uv) TOifir frc*iw4 rkr gsiRr f^s ^<tcr cSteti^t ftm 

^,*r " 5?n ^ RQ>*ii rr *iiff r*pr ^ 1 


ch 4 + ci 2 


uv 


* 




CH 3 CI 

easiest Irc^r 


+ HCl 

cjMute* 


ch 3 c1 

QPicar 

I^R 


+ cl 2 


uv 


*■ 


CH 2 Cl 2 + HCl 
f^5R ($l4fe* 


CH 2 Cl 2 

vbftCjMWl 

fRff*R 


+ Cl 2 


uv 


*• 


CHCI 3 + HCl 

<mi$s 


chci 3 

U^QPicat 

fRffR 


+ cl 2 

castfRR 


uv 


*• 


ccl 4 

d»5lQFlBlt 

f^R 


+ HCl 
4>RC^IC'SH 

cmf^s 


Rft* w R&ill: toR Rlfsr «lft|0W,«M RtlR fi&St vsR-^l$vb 

RW 4R? W# 1 ^sf‘ i 1*l% RRRRR Rsftgf RJW© RJT i 


CH 4 + 20 2 -► C0 2 + H 2 0 + W*t% 

f^sR '0|ft|C'S5t«1 <p|4*1 *tlfR 

11.4 * «UH4ftn 

(Unsaturated Hydrocarbons: Alkenes and Alkynes) 

11.4.1 «uhfti (Alkenes) 

(R fcSR (RftRR ^R*T Pl<p<.«i '©(•'»'a '^t^T-^T^T fw*R Rtess ^sfcss '0|jhfi»*i RSR I 

«UMfaM4 RRRR R!£S*» C„H 2n i 'fiUMfow* Wu^CRt (^R, C£tlf*R ^©#f) 

W$\ , ^THH- c&'^-io'ST GS|f®r 


































































<rrr 


(Cl 2 , Br 2 ) <*RT RQrIII Wf *auMfiHC4 ^TC?R 

R^R vo|p|f<i>«i (olifin, Greek: Olefiant = oil forming) i 

I UP AC 'ouhwM* Rtt5R c*1«<i <fR (ane) RR ftR ^*T (ene) (RR 

^?r i 


'flUMMH (Alkane) 

^TRrf^R (Alkene) 

'«UMfoM4 5RC4V» 

^C®R (Ethane) 

^R (Ethene) 

ch 2 =ch 2 

C^ftFR (Propane) 

C 2 flf*R (Propene) 

ch 3 -ch=ch 2 


GFRI^B C«fc^: CjMtlfetb *OT R1W WlfoilR 

^5j ^f«R ( t>nfbiiiii castes ^ <#r i 

CH 3 -CH 2 Cl + NaOH -► CH 2 =CH 2 + NaCl + H 2 0 

w\%m i»i^i-$iRvb w\$>m c^ri^s *nft 


G*R1^5 


$«tR®r ($&: $«irfr % RFrf^fw ^<m <£R* <#r 


2 I 2 SO 4 _^ CH 2 =CH; 


ch 3 -ch 2 -oh 

^irr 


+ h 2 o 


'flUHftw ^#T-^#T f^R «ltR 1 4 ^ f^*R sIRsR *£Rlt 1 

^R®! fiWBf <iRsfl> W ^5R0 ^RPff^SKR I RRR®Fo f^Jt 

^RR R*R 'S|jMR>W« W CaCR *TR <*RS R°RRR f^RR W^SR®! ^ 1 

^Rc^lwi R<c*)|eti: Rc«p«n sFsRRR t5*|f*s|f^® ^f«RR ^Irc^I(.'sk.*i^ ^ 180-200°C 
^mtajR ^ 3*0 Wf ^R ^,*R ^II 



^R *$«alMM 180-200°C tC«R 










































































RfRR #jwr 




RtfR R?CTOR: WFfw ^5 R«MC<M %Rfafc&5 RtfRR RtFRR TO TO 
TO? \5» J>ftR IrUriT <PW ^RlRR %^,RR <K3 i 


CH 2 = CH 2 + H 2 0 

$Rr RlfR 


5b>toto?5b>to CH3 . C h 2 oh 

*w*R 4 ^rrr 


'flUlRWURC* Rfa«*1<lNR ^tRtfR %TO ^ RRJt TO CRCJallRillR f*TO 5lW 
fc.tRM ^ TOTOTO fRfRRtt ^SF» R3^R< I 


CglftR R?:*!!^: ^KRR RtfG RlR RitfR CRtfRR TO CTW R^TO ^R RlR Rt<fR OlfRR 
TORR TO f^Rt TO tesR ^RR TOI Rfoillll GRtlRERR «Tt«T R< 


TORlfR^© TOI RRJR 

1r%rt to stRtft'© to i 


<4^ Rfoill 2R*fR R>tR I tf*R CR ^ppp^ CRtR ^©f 


CH 2 = CH 2 + Br 2 -► CH 2 Br-CH 2 Br 

^R CRtfRR ^R 

RiJlPUR RURJWImS (BtlilWM ^faWR) TO TOR: ^fcRR TO RfclPfolR RHRJWIM& 

TO CRtRlfR RtffR TO 4R? CRtfTOlR *|$Mal*|l$vb CTO TOR ^RR Sfl^RR ^RR TO I 
R9>illil R^lftRlR RHVJMI«fc TO CRtRtfR R< TORtfw TO TOR 
TO^FtRR 4$ ^Rlt sMR TO i ^f«R <71CTtR ^ f^Rt TO 8|Rlf*te TO i 
(TOER RfrfRRlR RI«RiWlM& TO? CRtfTOtR Rl^t^S f^TOt TO CR TORR «lfo|«M 
M% TO <7^ TORR ^ifelt'&H TO? TORR RtfR ^fsfcRR TO RQ>TO TOtTO TO 
tfiPlR HIr<p«i ^?RR TOT l) 

CH 2 = CH 2 + H 2 0 + [0] - KMn0 4 ► CH 2 OH-CH 2 OH 

^R RtfR KOH $fRfRR fJI^FR 

t%RR RftRtRRTO Rftill: RlRtRJ RfRRtR ^Rf^SfCRR $Rf*Rf%ffs 1000 Rl^R^SR TO « 
200°C ^©tRRtTO tt^TO ^3*s 'TOR RfRf«R ^.RR TO' ^ fR^RTO RIrrIRRTO IrITO 
TOi Rfoillil ^f*tTO TOTO RRtTOI 

nCH 2 = CH 2 _1000 RlfRgR RtR ^ (-CH 2 -CH 2 -) n 

^R 2oo°c '©tRRtert, RiRtRj 'oif«ic«t*i rIrIRr 











































































*<N» 


11.4.2 (Alkynes) 

CT fcSR CTfat ^1^ fi^R (—C = C—) ^®tW 

i nm^ c n H 2n _ 2 i *auh4ftH ca% 

W (CH=CH) ^1 <*lf*lfi>pMI 

«IJM4tet*M -ilWM 

CTOT (ane) Wi (yne) CTTO W ^HWsR 

^1 CW: CH=CH <*RT ^ ^1%, CH 3 -C=CH ^ C2M$=T, CH 3 -C=C-CH 3 
iRT ^ RWh- 2 i 

«uM*tec*w 8t^ 

^JtoPwlai 4l<i^'b 4l4fe«Ml TO <#T CTW ^*1% ^ 

<WMftill*l fcvllT ^ i 

CaC 2 + 2H 2 0 -► CH=CH + Ca(OH) 2 

<WMft*l|v| «l4fevb <#T ^fl^T <WMf>l*llv| 4)$<4l4|l$tb 

'ooN^l^w ^14*1-^14*1 tSf^H 4 , *ltC*T 'SRI 'j4«l ^R 

«ro i «ui«n>ftM ^ wi|ai cots « w*tw w i 

^I^IWM »KC«ll«H: <^®mf 4<I "TO C®RR C^, fTO*T Sl^tTOS ^fl^TO 

« 180-200°C ^T’lTOTI <RnR ^l?R ^?TI 

CH=CH + 2H 2 _**!_► CH 3 -CH 3 

^Sfl^T 4>l$t^lCSH 180-200°C ^C«R 

cglfar ^tcctisr: t«n$R?r to ^r ^k <3tf*R wt ctw $«n^T ^r ^tfk <aifar 

sror m$ ftHRit ^ c&§t <atwr $c«r ^ R&iiui <aifror *tr M 

wntfa ^?n ct c4m <*$ ktm\ im ^ i 

CH=CH + 2Br 2 -► CHBr 2 -CHBr 2 

caifts? dstawt^R 







































































<ttft 80°C T5\*mm ^tl^T 4<T TOJ 20% ^ 2% 

>ihwiJ wt cm ^«WT ^ I 

CH=CH +H 2 0 20% ^1^5, 2% >IMW> C h 3 cH0 

^tt^r <#r 8o°c 

11.5 «UHC4fc«l, « TFJtft «£|f^5 

(Alcohols, Aldehydes and Fatty Acids) 

11.5.1 (Alcohol) 

CT ctof ^3jf%I«T (-OH) Rtwh '©ljl«1C.<PlR«1 I '©FT 

Cto (-OH) RhjviH sttTO^3 to|(toii+ 'a«HWl^1 ^Tt (CT^PT <?M*r 

c 6 h 5 -oh)i 'auMwkwn ^rs^© c„h 2i1+1 ohi <s carter sm wk 
(ch 3 -oh), ftfta wir (ch 3 -ch 2 -oh)i r-oh to 

<?r*tn?T r w wtwi^r i 4 sm to?- ^ftft wi *to <*ro 
*nto w ^*itff© to© ^ i 

^IJMCTO? TOsJ c*R^ ‘e’ ?Pt to ^ (ol) CTW TO 'euHM»Kt«M 
"^1 CW: ^<#f (CH 3 CH 2 OH) 

Ta0toto?T8|^f% 

cgtos cto: caiCTt «£rt tot witeiiiw <£rt wt aim 

to ^s*© <?rtom <atos %vnr i 

CH 3 -CH 2 Br + NaOH ---► CH 3 -CH 2 OH + NaBr 

(atwt^R t*ii^«rm 


11.5.2 «UMffc*fob (Aldehyde) 

CT cto 'a«Ml&*ftvb «|*r (-CHO) IwH TO* TO* «uH(^^\b ^OTI 




































































HN44H: 'flUHWWU C*t^ ‘e’ ^1*f to ^IJK (al) OTft TO <auHlfc*fob «*RT 

HIV^M TO ^?ri CTSR: tttWITO (CH 3 CH 2 CHO)l 4 CBlFfa «m WW ^ 
(H-CHO)l 

*ttf=t ’TO^FT: 80°C ^WTOft dRT TO 20% d|^ 2% 

»)I<iR»v5I5<p ^iHwi* wt c^ift toft ^ i 

CH=CH +H 2 0 20* ^WSr mftB, 2% >IWWB C H 3 CHO 

*i1ft 80°C ^IHH 



n><$ 11.04: <Mi*ill®iu«i Rfesi Sll^ki^ 


«hWlPM (Formalin): <ro»(hfw^lRw (fsNRjR) 4? 40% ^r%T TO i 

wntto 40 TO totjft TO 60 TO *ltft«W? f i «fcwiwinr w#r dw TOFF ^ 
««ig*i sitto^ a i^'«p e t toj sRrsntsR to to 

11.5.3 (Fatty Acid) 

OT frSR C*Rl*t <Pl4si®l (-COOH) Riwh ^ItW drfJpB ^t ^Jtf^ <^(1^5 TOTI 

dRT TOTO ?RETO C n H 2n+1 COOHI dlto^ ?RCTO R-COOH to 2tTO TO 
^ I 1m 4^5 dRT TOTO ?RCTO C„H 2n+1 COOHI 







































#T5f TOi: 


^Ws> 


•ilNTOl: Tj»r *auMC4M4 SSBlfif TORT (TORT ‘e’ TOlW 4p[\5 (oic acid) ^5 
<K3 ^PlTTO •TtsTTO} ^?f i CTTO ^*lhPi<p 4 Pi via i 

^Jtf& 4p1CAi>3 £|*gf% 

$<4Mil*| CSfc^: $*HJlM4 TOJ ^[ 4pT5 'Q <#if 5 tm ctW TOFT 

4pfv5 %^t?T ^ i (gfTOT *M*m ibl^OlU TO *IHWBQ4 f^rt to 

CT * qfalWM £®t% TO <7$ ^TRRTR «lfa|«M TO $TOI®T I^TTf TO ^sfRrfw 
iflpiw TO 0 

K 2 Cr 2 0 7 + H 2 SO 4 

CH 3 -CHO + [0] -► CH 3 -COOH 

^IITO ^RRR «lfo|Wrt 4pT5 

c£)%^ dl> 1 lilPH> 

'siSlii q*f: TRseT "SEifi* ^Pns ^TTt ^r 1 '*J 5 Jtfi> ^Pivu^^ >iiiiMj *tflTOt 

^rraf^s ^ 1 4Prc®?r ^sf#?i wf %t PiihI->ic<p to tot i ^Pfb ’Tort ^TOf 
t^ii to to« *tiPt fcvur to 1 <ro, ^«Nw *fim 
to'Rt to Wst to w\$>m to «<#t to i 

CH 3 COOH + NaOH -► CH 3 C00Na + H 2 0 

^irtIw 4feckiti*ife* «ifaii»i tmz$ *#? 

R>C«HN: >i|Pi(.v! 9 ^ 4% CTO* 10% ^t%f R>c«iTO (Vinegar) "TO 1 fTOTO 

TORT fc®fe « TOT TOW %TO TO TO' 1 <4 TO ^5 ^fhr TO TOJ TOTO TOT7T 
TOJ <UI<kS 9*II ^t ^ «rtllC'9 TO ^T 1 Wf TOT *fc5^i 

11 . 5.4 cTO* TOrcTOrr, «'tm <4ftw 8|*gf% 

CTO<TT stf&m «UHM*k«1, TO#^5 « &RT 4pH5 Sj^gf^ TO (TO^I 

C*ICJalPlTO<l TOT ^TORT TOS *$U&M>l4*i (TOTOT, ^IJMRh « WtTO^T) TO 
TOP'S TOfCTOT, TOlf^l^S « &5RT 4pfv5 s^5 TO TO 1 

(i) ^IwItTO TO$* 4>l^0i)l<M<H ^T 4JlMlWtM4 TO ftfTOt TO 

«UM4>ft»l 4jHftvb TO 1 *l$«alMM TO-TO^tTO * 6 UMRh ^QIjlOSH 

MNftcVM TO WnT TO ^IJiTOl^T OT^vB ^*|IT TO 1 4jHftvb CTlt^lRr 

4>Rc^i^iRw<i *i% TO'm to wtronro < # e t^ ^ i ^*iit ««hm»I4! , im» 







































































































TOR 


$,bro 


(K 2 Cr 2 0 7 « HaSOj TO Wtf^s ?*TO SNW TO 

&St? <£|fe *if?«F5 i 

(ii) TOFfTO 4f?£5? TOf 3 ?!^ '8 UMRh 300°C ^TOTO? TO 60 ?t^TOt W#? ?tF' 5 1? 

(h 2 o) to ftfinTt to 'auMwiAfi to i 2 % wuRfcR* *imw& (Hgso 4 ) to 

20% *1HWBR4 4f*TO5? (HaSOj «uM«feH (^?R?) ’llf?? TO f?fc?l <?c? 

^TOi TO HgS0 4 f??1$ ?TO? f*M^W 4? ftHSft TO 

?? I C’lcylPlflN CKTO £lh® '®uh<.<P*1(.<P ^6 TO 'Q EtC 9 ! ?t$? 'oifelC'st*! ?l?l Stir'S <PS(.«1 

ter? 4(^5 ^? I 

11.6 ^)Ht4l^, 

(The Uses of Alcohol, Aldehydes and Organic Acids) 

’flUMWfcfl: fan ?W?fTO ’Rttf i ftTOl TO ?W?fTO ’Rttf sRg^s TO?® 

w» ^? i TOraf^ f*ro ^iHfro •nfro, f?f®? fe? <sto? 4#t? si 3 ^© to i 
^«imro siTO© *mfofc>i, ?*TOSto « f*ro top ftprc? toto to ??i 

*H<iRlfcfl>4JM GSfc®? ^sfHTO «3? f*TO TO c^q v3^t? ^ 

to ?? i $toto 96% toutf MKs to \ *ihWb>i ^itro? 

?JtTO <u<i^|<i i ’!1?f?%OT ^IH®T <iml«Ki «R^|$ ?*?f ?? i 'Of? 'Q ?t?J 

t 5 !”! ?J#® TO f*TO WI 13wm (TO 1??l$ TO ftF&ft TO ?? i 

C*lRc«1ci3» 'TO I ?*& <TO *fFg? fcsf? '®lh<ll<l’|3| ?lPf*t TO? *TO C5lf^l<.®1CL>\to 
1**lf?i5 ?TO? 'TO ?? i ?^TO slRtti <stl<il“ii 'fHlf?? *tR<K.v® ^lh«ic<p C?li5? ^fro? 

^nR^c’i ftftm to ftm. i 

R>|1> (TO, ’I?, ^ 'S ^1) C?C^ ’ffet? (Fermentation) fitH 5 ?!? ^TOTOTO fit’ll® ?Rt 

??l 4W fi>f? f*tC*’t? ^«s 1@Stt!9 CTO TO^ slfcim ^TOTOTO (^ItTO) 

*\m\ ?I? i ?l°«il(.'i(. 4 l? ?*fat? <TO ^ c<pWlf»ic.'© ^«ITO £p^© 'TO' CTO? olR.il 
^ TO ^?i ^TOCTOTO ^Hlf? ftCTO ?TO? TO?T ii|4Rt4 #?Ml ^Hlf?? ^1? 
TO TO ^l’l?fTO ’ifTOTO Tj? 6 !^ ?W ?t? i 

TO#?fe Wl®#^5 4ft <#Rt?TOl Rl^illil f?f%? Stlt^ TO M? TO ??i 
TOl?TO ^? TOTO ^3# % ^ ^3^5 ^TO (TORr ’I^Rt? ^’I? ^? i UWlPM 





































































































<#ram fmm <Mm, csf^r, ^©jtf*? atfsim Mt mat ^ i whM® « 

^%r c«fw vi^|v»<ih ’itemm't cafiR tevur ^ ^ «jm 

«fl>, hr, 'sm ^sjtfw teft ^^5 <ij<i^ i 

tern ^s: tern >sfwi^: ^tsR r ^rm i tern -sit^M 

i ^m\ <?m?r <pt (*ii$fifa ^ 1 m), c&§*\ (i5i<ii3iQ<f> 4i$Fs), *tfa (*urnfim $Ws) 
^$jifw tern *rmm R.t*u« w ^#i bsR ■ute?* <ui<kSR*ii mam ^wr 
sitmrn *rcm «rmj %*rca w mat ^ i ^imfam <staa 6 % csfcm io% *% 
wtw fe’tm a®rf ^i f^ta’tm *pj 'Q '©ii&m ^rsawm ^rj aiw® i 

11.7 HPwNi (Polymer) 

ct ftftaia cmfcm *i<Fm ^ ^ ^ M ^ mta 

RQ»«ik^ Rfoal (Polymerization Reaction) ateTI ’if^Rmma't Rfoillsi CT 

C^lfr W'tem't mta '©lorn 2josj< P ik< P 4m 4mfi> an/iMs a^T 4a? R&iils WT 

ct ^ M ^ ^»ttm afaam ^r<j ata i viwivim 4matca ^ asm mtcm ata 
T5$m (dimer), fmaft v|M|v||« 4mafta ^ aca aa §1^am (trimer) i 4«fta 

viwivii<i 4m arca ^ aca afaviwti ^ aai rniatwa atwja 4mfi> 2 iam C 2 ftfi>a i 
4^ csnt^s ^iivii^wi 4mfi> <#mrn i 

<#mmcm fafosi'oiw (xifttmspt mat cm^» atcai ^©ca a^a £t^f% «i^i^ afaarn ^ 
gmm, W: * at ^© ataam 4a? ataam i 

11.7.1 ^Ktalsta mt ^ HPiala (Addition Polymer) 

ca afSmmmaa ft&am *iwivii« aap# 4tm ^’Iot anm ^ asa 

Pm«ifaf*i£ ataam afca a*ca mtcm a?t<iiet«i afaatamaa Rfosi ^i ^'wtsr 
< #Rm^ c t <#Pim^ »<#Rm ^ti 

^wmR *t^wt Rl^^i: itm ’tf^rm ^f^C'Srw^ 1000 

« 2 oo°c wnaim ^?n ^ RR»iin^ wirnm 

’iPiviid^M m® ^r i ^ wwim<i ^ir 


WT ^V'S'b, iPlBR- (?s|fcf 







































































































nCH 2 = CH 2 -1000 (-CH 2 -CH 2 -) n 

200°C TTRRj ^rf^SR <#rf$R 

’iPlC.gitf’R (Polypropene): C£Nf*t*TC^ cs>l<ifccv!j<i tS’lP^f'ac.'s 140 atm 

i2o°c ^3*® <?<m *fenf*R ^*nr 

nCH 2 =CH(CH 3 ) 140 [-CH 2 -CH(CH 3 )-] n 

C2ftf*R 120°C, Gl^GlPlUlW ’ifertf’R 

9 tf%l£Ttf^f»T d>W '*1$ 'Q Rh<pl I *tf%S8tlf*R ftC?T fasf?T 

(pvc): f^*r fcs?<r 

«fw trouts *i|5ife*ift*i (sprain ^t i 

nCH 2 = CHCl ^ ^ -(CH 2 -CHCl)- n 

R>«ilVi cspNIrvb fcsR <H?T-'oi'SiR'!» *lf% tsplR^ 

11.7.2 HPhIh (Condensation Polymer) 

ot Rfoiiiii vwiwn *itw ^ <?m: 

h 2 o, co 2 r'»j|R <?r^ *if*ramwt Rfo<jit<p RI^i 

^1 ^%»^T RQ>?lto R$*R 6 : 6 fr®t% ^l 

6:6 WlRillv) <fl|4|fevb tfRT <*S|lfal*lPM Wl^sutf^T 4* m& 

Wlf^f 5 !^ 4f^5 ^S*'® <p*c«i *ilVl*i- 6 : 6 %"S.*R ^ i 

nHOOC-(CH 2 ) 4 -COOH + nNH 2 -(CH 2 ) 6 -NH 2 -Ii^2-► 

(-OC-(CH 2 ) 4 -CONH-(CH 2 ) 6 -NH-) n + nH 2 0 

*fl^R 6 : 6 *tlft 


^■prar ^*i?r t%% ^ ’ifanMw* ^ «t^t wr m-. siifFs^ »if®rai?r 
























































^ I CT^PT, $fe?T W«lWler « 8|lffo* 

*ll»|aih, *lt ^l«t (X& fcsf?T ^ I 

csrtf^r ««i>iftMi #n?i wb ^ <*rcsfl> srtffw <#Rt<n <M*t 

*tt^»J 'RjstN, •q> < si<qMs, 'sft’t®?, Pic«ii 5 'Q iSMlVi OSfeTRl iM$ sll^Rxp stale** 

C5C?r C#f srrf^ ft w W?H1 5 lRl ?RtW wt 


cSft®r ii.03: ^j?r 


IftqlbM *fPf 

WftlCiM *Kl** 

*lPlWlM« *r*f 



ch 2 =ch 2 

-^I^.C'ST <p|i>| «||^| Ht, 

Stl^f 5 !^ 

*tfenf*pr 

ch 2 =ch-ch 3 

^l^CSt <p|l>l «||^I »ft, 

($<P^ 

gd^s c^r 

C*Hfab (PVC) 

ch 2 =chc1 

*1$, <M$»i <*PR 

'8»iii?i <p*r 

’ftfe fajrc 

^ifanf) < w< 

HlVw 6:6 

hooc-(ch 2 ) 4 -cooh 

h 2 n-(ch 2 ) 6 -nh 2 

W>M*, Cl?<l»l$, 

f ON <M-^5, *jf*t, 
nk'®s 3t*t 


■^PT *|piain Jttl 5 ^ 

*1®, ^t®m, W WC4IWI <TOS*T Hlflfe* (plastic) ’It'QTlT ^mi HlPl54t4 

« *n?r »*re? cu^ wwiwi OT'QTit *mn *p# 47?^ ^ ^ 

Plastikos C$IWI Plastikos ^c°il *Hlc,»il y oit»ic. < PR *lRi'»j« §HPu<p Wlfi> ’ifacii 

*m f%^ fcsf* ^5 ti «ofl> ^t f^ssrpp c*it^iOT ^sic*r 

^r wsT fan® «ui>f fc**ur ^?n sipmr *nar, ctiw, w 9 ^, C5?mr, cSf^r, 
^n^r, *nfar $jr*p, *tPi*it, ^i»ifa f ^ ^jwtoict 

*nfa* ^r 





























































































?TOT 


*tr 8 


11.7.3 mfto 

msm^j to mwm to srtto wiit? ^fai? *tot? mm toi 4 TOt? 
m«TO« sipr ^f?m mroi m*t?to* stito wtit? wf mimtH* *itoc*i? mm 
^sto^f i <l^sV|IW 4 TOt? Wf TOlUi* frHf*H to??? to mto TO i 
m$ ^I^CTO ^#TQ m?Cm *fl?f| ^ I WWW m?m<r to? $TO mmm m?cm 
TOm 4 ?imm rn^?m crnm to&r c*tcm <1# i 

into wtto *tm< c?cm miro? toTOtm% Uto pw: «immi>h, to? 
*I?C?? mt' 5 ’!, f?fm? <PC*o^h, ^H'Q 'oicm<p 1%^ £ *^® m?T ?? i tafaoa 
« m^, srtfto ^ cw: ^t, *ifl>, c?*m, mft mm toi 

sttto ^w? vj5hi?i mc?m «ttvs®rr i stitocm m^jmt to TO?t to? 
^||<TO« %to £©f? m?ffs mf? l mttf© to? ?m?J? ?? tot? ^STfcfa TO vgsTCv© *ftf? I 

toto: ?nto mtto to 3? >i<ict>cii ms m^f?rn to mt *itoc*i? mm tom ?1 mrnm 
c? mmm Imto tom m mfmm cto c^im mimtistem m ^ifeio&M m to m 

torn mm *TO? to tom to m? 2 rt<m m? <??? torn?*!? «wu ?mra to i 
fro aito ®m cro mrto?m mm mmsitm ^ m, crot mmtm mTO? mcme 
tom to m i to tom m tom cmro mt <to tot cmm m? i to to « to? 
tjmf to? i to to toTOre mtmmm to ■$? i 

mtTO* m?%: tom mto smcm cmTO-cmro cro m to to* TOto to 

'oiHI<I £lQ J ?)l'srl'® (recycling) <pw <3??^ <u<i^.l'fi mm v5f&\o| 'oi*ijRc<p mt&, *fPg, g||^F©<p 

m^- ?j?TO? *if?toQ miro? mro i tofm into sm ^ mm? 

c^r rnm^r ^ ^iwcm mtm TOm c to -totq toc^t i mft tot mm m? 
mtom mro m®ro mw© mto toj? ’ito® ?fri^cm? ^®f? ®?mlt 
m^mTOi 

n.7.4 'im 'Q toR cto^ ’Itor 

(fl mmtc? (.'©torn c? mmm ctH mmcm mrnmr mc?^ mi? ^®t? c?M i m?t? c im 
mrot# mro? mmc? fef? c?N^ tos 4?? mr?f?m ?ro? mmc? TO?? 
c?f 9 l T r^ 9 llS'© ?? i 





























































































































WT: 




ta? ctW 

«iteM tqH 

1. *1fa1? e l'8 ter<i (tol <ptfi 'sm-Ir 
? fat?i cw: tot 5 ? (ch 4 ) 

l. ^-4<l>fi> ^Ivbl vaitert 

(tot ?*1?? ?tl CTO: {ftciblQBM 

(H 2 S) 

2. ter<r c%’fa fafen\ nf.'n ^TNI? 6 !^ 

2. qtert (to? ftftlll *0® ^|t?l? e no 

'OK.I^J W «HC?I 

3 . ter? w*n#r 

? s «rc??'5itwr «tf^a ??i 

3. qtert ciiW^ Wl? 6 ^ umifi* <11 

^wisrl ?®?pi? ?Twr ?? i 



-\ 

ter? ?m\ si* i ^cii^HS ter? 'Q waiter? otH to *t*Rl*F to ?*s? 
*fN?J (FHT'G I 

totTOt: 'a|l«lH4 « mMlfl OTto *ltoj? fcfeco #I«IW ter? e ^ter? (to? 
®tN?j m i 

_ ) 
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1. 8H^Fs<P ’lltC’T -1's<P*l W ^CSl 5 ? SltW? 
(^) 3 (^) 4 

(*0 6 (*r) 7 


2. (SR OlfaT *IH «? 


W c 3 h 8 (*0 c 3 h 8 o 

(*D c 2 h 6 o (q) c 2 h 4 



RI^sil C«|c<p 3 ^ 4 *R 8^ ®'Q<| 

3. y c<TMf5« ^mr "#? 

(^) i, l- wi^atwt csir^r (^r) 2,2- ^caiwr csfc’ft 
(’f) 1,1,2,2- cStttgtoit csrttfto (q) 1,2- ysi^iw! csnfSfr 

4. ‘x’ cqNfij- 

(i) ^CTlejl RH^at 

(ii) gflf 5 ^ t'oRc.'o w® ^?r 

(iii) Y W 


(^) i « ii 
(*f) i « iii 


(^) ii 'Q iii 
(*f) i, ii 'Q iii 


*0>S> 































1. 'sit^ s T 'srtCT ^te^iwcH 'oi'»iw 215 ? ^ ^ i cstw ftco* 

RR>*ii*i ^im ^rm i 

^ 4^5% ftbmiuqtet 'Q | ^ (frRfrier j 

lift 

(?0 (rt^Rim «WR frim #i? 

0*0 <e«MMH WW 'auHRH «RT? If ^GIT i 

(*0 'S'?H<.<ps Rfoiil <iml« ^c?r ckict* ftcsfa sj^fo-si ^*ftt *ft'Q i 

(*?) 'oifofts 'oil^w ®?RHi ^ilft* R^"t Rww ^?jwwi *wh»il Rcsh'f ^*wl i 

2. ’WWW 4*15 ’toftw i C^C’T 1 iii RR»*iWi ' s ft*OW RRjsi *|fiHv6 <p<il "5^ I 

(i) 2CH 4 ► HC=CH + H z 

(ii) HC=CH + HCl -* CH 2 =CHCl 

^ nCH 2 =CHCl - ► -(CH 2 -CHCl)-„ 

(*) ^ICT TO? 

(*0 mhRh «ulMl«IB* ^qi*I4I4h c^r? 

(*0 ii RB»«lli» wH *wc , w Rftsl? ^JWJt ^wl i 

(*0 sm Rf*n+ ^ ^wmi fttsw ^Eit i 


3. 


X + NaOH -► CH 3 COONa + H 2 0 

W\%%\y C>llfvbll|V| *nft 

(*) 'aulwlwfiJ-* ■#? 

0*0 4JhPmi>i ctm 41«iw Ssft* ftsft ^nrr? Rfttiiq* Rn*t i 

(*0 RR»*jlfi> ^c?rf i 

a fa) x c*rfflft (siPt® ^c<i ft*? Resist i 



































(Chemistry in Our Lives) 


'snfar ^#st ^iwu wu i Bfto ^ (Titi oft ^ ^5 m»miFto 

w Nti c®mt fa ^ftCTt? 9 tt^ <?FlTOt3 ^srj ^rat wtt?r toj «fa* <?rm 
wt<r OTtCTt ^it»tr <src*r c^resi* 1 ro*mr ^t ^ 

ffiMoQsfiJvs «u<i*,1s i fa§^ ^Huf^ *t5fl^f i 'origin, C*J ^»f W 

*lf«M*lM> Tjfas TO CT^PTt'Q UMllPto ’BftTO? tikCHil Slfaft CTO OMilPfa 

^fWt TOC^I ^£1 '5RS*T *Niil*i<P 21*5^ ^?ff «pf, ^3^|? 

^ajrffr ^ W*0tCH^ «Hlc* r l1w 1^?f l 





































wiNlwi ti»iltii 





q *ltfr c*tw 


• ^ ^fo*nr «W# w, «re « ^miwti ^us 

*fltRI 

• £W*H J, iNaj]<i ^*lwlPl'o| f^RlticH pH i^RT ^9 R^Tt otic's ’TRR'I 

• ’Jw, <u <1^1*1 ^tf^WttR 1 ^iN^ttT Sj J 'S>R» 'Q *lltwlti ^tilti c < p|“H RfMjt otic's *l!ti<i| 

• ^1*1 wwi ^5*Rj5 OTH RR5R <Ptt| ailluti pH "SIR fi*«H ^Cti ^lltnl 

• Sil^tJl^ticHti ^*tt?T 4JMJt optics *lltMl 

• 7 fsR^ c R fc*for ^MJt otic's *llti<il 

• tiNtift<p <®r5 c®fc*i st'SR RJMJt ■'i 5 tic's *lltRi 

• tll»ll*|Fi<l> i!5<U RR^JtT *PCtl JiRH sl^o <PtlCS *m\ 

• 1|f^ *HvSv»|«ltl t%8R fl^lt SR*^T "PtlCS tfltRI 

• *nfi>, ^rtf% 'Q rR[ onw tiwmfi* wim fasm ^pm ?m 

R'sg^sslM 'SJ^ISTS t^Cs *|R^I 

• Rt^lJ 'HCb's *1 A}<ij «u<q*)cti '*11^ fifpf’fa <PtlCS *|1tR| 

• *qHj»i*tis *iinjt!3<u ^j^^icti sfw^fa ‘ptics *fltKi 

• (Rt^ *HtefclMtl ’tffaR <?Ntffa *f1?RI 


*Ffi" s R-'8‘»,?PlHR- W-iotT tsR 



























TPIfiR 


12.1 (Domestic Chemistry) 

« m>iietai ^Rt pronto *to ^fih otpt: ^ wt, 
’tt^sm, tom, c^m *n% ^©nf^ 4M%ito wfi 

^wbrt *nto c^t ’tow *im wt ®t wttoi® mfcs (Nad) ®m *rw 
WII toW CaCl 2 , MgCl 2 *R ®HJ 5%|® »l ^RfiT, ®tft* 

*tto ’Hiftf tom WttoftT C#Hfob •It'SHt ®1? I U||a||£lt4 CPTC*r ^WiT «#T WW *IHiJ 
wt ■srsr ®rjt rs i iWfpw ^tot fto ®n<ff®?r ®t m®tm 

% tot ^ *tttoiST tw <tw i ceritiibM w -*m ’ttfr ^m*tm atm to 

®*fr ’ttft awm ^ ^bt csfRtm *nft ®ito m?it rsi w *ir *nft 

'ailwlt® m ®^ me® ’tt'sst mi $ 5 \w $,wit®FBs» ®w i 

m mw ‘ p thsnT ^ «rqHw» PM^WNMUl ftto atolt ^Hlii *nm 

^’Wt’tt mr w=t <to® mt mi 

m mw ’Itmt 
wt? to«t mi to® «ttw i ^ 
m®tw <?fm *ttrar to <#r 
tow *m ’ttto 5%*® ms 
m toj m ’item ®m ’te® 
<?ttwi ®^t ; T ®R*t *n% m*tes> 
Gsy.<p '0|l«iMI <PG3 CSmt mI ml<l 

wtw w atmt mw *nft 

<q|«^1^vo mS TSe® m i£T^? wt 
’Item ®m ’le® sftwi 4®tes 
^ftr wfw ’ttteto to® 
mj ’Ittot R5TI ®lt®tem lt tfto SM'Slil -^tw JJ^elM ’tolfa® ml* W to* ®ltm 
CW: Na + , K + ^®J# msS* m i "tto OTtWt ^fcW Na + m ^31® ^5T ®W NaCl 
tow Ww ^t® *j?H -^r i 

NaCl ^wln: NaCl «iG*i < P ^lc®? '®^T ^ I CWT: 

(i) ®t®-4?r ^rtw ®itsrat ®wtf% ^ i ®?Rsif?rc® Nad ^t ^ tor ®wift ^Rt^^r J ft\ 



ft® 12.01; J i>j« Wt ol«i 


























































































'aiNws ^Rti 




(ii) NaOH WM WV NaCl 

(iii) alijRiil *ll1*p|^U'»l ^slt 4 R 'G^*T PlC'M ' 5 0HI^P1?f '5JE*0 NaCl SfcStW 5 ? ^?T 1 

*tt^5t*T 

cm\ pitwfir owfom 4 i<wi> (NaHco 3 ) i c^? 

<pm (NaHco 3 ) Nt to w UNU1R4 ^5 (c 4 h^ 0 6 ) Mt 

I ^T*rfa c t'a C44 ^hlwln 4t£®T wR 4 ? *i|\5vsR <uq^1?l q»<il ^5 1 

C 3 Tt'5t 8)^R» 

’OPT, 4l4*i cqR 4 ^ c^TPsf 2p^s <p$! '*rf?f 1 

SpfaT «tlf^ TOJ NaCl C4 "TO NaCl ^ ' 5 P^ Wt ^ I <441^ ^ 

>5^ e t?r ^rc*o nh 3 *m si^iR'o nh 3 ^Irrf j i* p ^ 1 ^R'l TBl^srarl^® 

’0PIC4 NH 3 *1^ NaCl ®Wt?T TOT Sftlfl® 43t ^?T 1 4TTO C0 2 , NH 3) H 2 0 443T TO 
*NCT «UlWlAi|IH ^OJaH'SH 4l<Wl5 (NH 4 HC0 3 ) ^*I?T ^?TI 'a|jll»llfi<ll»l fftcifclGlH 
4l4wB C»llR>*lPJ Cjfrlftb-iiRr *TM RR*nt TO &\ if&Vlai 4l4wi» (NaHC0 3 ) 4t 

c^f 4 ° <pn®t 4^1 

C0 2 + NH 3 +H 2 0 -► NH4HC0 3 

NH 4 HC0 3 + NaCl -► NaHCOa + NH 4 Cl 

<?#? ph®iw ^m\ *m cro* to Wifi* «*iPi® carrot to <0 

■PteMw *h&®rttoti 

wR 4 ^ PiW? <*mR: C<P<P g|Aj(vsfl ^f5Rf 'SRjjft?’ "51WT C^f%\ *H'S'b|<i RI*1mi '®H £0fl*T "TOT 
toi <m\ fenfeifil* <s1tot (c 4 h«s0 6 ) to RRsm to <?nf®am MimO 
(CA NajOg), C0 2 ’OPT ^ H 2 0 'TO i ^ C0 2 ’OPT ^ '®P0 C44 f^T ^ I 

2NaHC0 3 + C 4 H 6 0 6 -► C 4 H 4 Na 2 0 6 + 2C0 2 + 2H 2 0 

trot t«4lRw> *n^ wHlwH wts ^PJ4 ^sit^a W 43t to 1 4 ^ 
sm tsfro cspTOt ^ 1 tor fro wtt ■snRRsr ^rt to^s wm’tm c^f 

fltw TOcn 4t^T ®ft 'ai^ftchu ^ ^ *ll^n»M» ^05 

1 11^15 *ftr 'Bt'ow ctR 5 ? 4?o ^ft S'qI(. v T "stw ^t?r, ®9p? 

C4HI ^TTI 








liR? Wtt C5R^ CiftR R« I %> ^T5Rf TO ^ 

wtr to ^sihrito c^y i ^ cro^ -rot ^ri toti 

«TOt ”t%I <R«lt m? ^jNJt TOt I 

V___ ) 

tom^R>w*N 

^TRto ^Pic«s« 496-10% ^t% <g«Ht<P fetalis ^«Tt ^fl f'sc.'i’tt?' ”Rt*f I mfa'R 

fcsft w torn «w w ^ i 

tom^ TO|f^ 

25 fistsf g-*iR>&sU 5 C$1 35 1®f$T t^ifn>c£^5 ^T”R1<2jR ?ffl ^<pfl> *ltD*r ^H*i®1 

(CH 3 CH 2 OH) ^ ^UtftoRlt^ to 4<T TOJ ^ftlliPT TOTO SRlf^o TOFT 

tom vum* *ito ^t t«Nw (ch 3 cooh) si^o ^ri ^uttoRito? *pr 

iW *^c»m 4*ierl^ 4»w ^lt < oifs|C'8tc*i^ RtE$T R13*^l ^t'o J iRI*u 4»wl 

CH 3 CH 2 OH + 0 2 2CH 3 COOH + H 2 0 

m *fwcrt tortiww ^Pi4i 

«iii>kw» ^ ^kw»R«i mR*t to' ^tFi? to m ^r to m i RRt?m ^ s u 
tom to «iibNw 4ji4t,URiii to^s to ^ti torTO* ^®t $tor ^iRto 

<4to i R»g*i , 1I<im j ^H 5 ? 'oiMmw OTGUT "53T ^R' ^Pi\» 4*^4* 'sjM^'s csH^T, 

h + wf to <sr* to ^lvf4H TOt&fto m^R <ro <wr m i ^to 

tom tor to to^r to ^i 

ctoh*ii% 

wt 'Q ^ toi Rto© TO^r T5i$-vaisifc\!» ’UR ctor ”11% 

to ^r i ctor TOro TO^r ^ TO Rto to TOto TO® (h 2 co 3 ) 

TOI *TO '5^r R TORR* TOR e?Mi TOR &TO*l ”1% RR <PW RTOl 








































































’oiMutu 




12.2 <PTkR (Chemistry for Cleanliness) 

cror ^ >hm>$ -m na\ km toit Km ^rj kmr *ilkc4 
kwR-’ik^ kki ^iwpw *ifk ’k^k-’tlw kwr w wit kwi kNiiw 
■•ilk ?hr tsri ^rat sRftk *irr w)?r 4ki c*tHk <it 

4t’t®-C5t’tv5 ’tksFk kkk Wti vsM 4t*t® 4kt ctM, kfik ’H'S^N ^sjtk -qmlq 4k i 
k&k erMHi'si 4k 4 ^srjrj <Mt>j?<j *tk , 4R-’ik^ tsrj 4R4 jir 4<kk 
4k i "s^ms *k4k-’ik^ Km 44 lkwl» fiRk w 4ki *ik4k m^K 
sp^k 44 ’ik^k^: e m fc«ic4H®r to 4iMHt 44 ^ri: 

^t*l^ C 3 Tt^st 

(RtfelR 41<M& (Na 2 C0 3 ) C4 cm\ RJtR 4Tl K81 (RTO RJtFk l ^ RfiR 10 4* ’Ilk 
sHlsRqHtq ^ 4R 4|C4 4t45 4ttf 4 '<34% C45t 44 I 4T45 4t5t wbl<| Slklilkq* 
RR (tflkilk q»l4c»li> C®4t (Na 2 CO 3 .10H 2 O)l 

4t45 4kt C4l®t 

’Ik NaOH 44 Jqqc'k 'SIC*0‘ C0 2 C4 4k4 *lk4cH ■Bl®Rt q="qc®i CTtknR q'lqwS ^’R "34 
Tit ’llkt's jqll^vs 'oiq'^lk 4(4 I 

2 NaOH + CO 2 -► Na 2 C0 3 + H 2 O 

kk4 mm 44 Na 2 co 3 44 4k <44 1 w\%m 4kwfc 10 4®t *nk?r Rtw ■p 43 
4t45 4t4 PffiSt (Na 2 C0 3 .10H 2 0) ^1 

Na 2 C0 3 + 10H 2 O -► Na 2 C0 3 .10H 2 0 

4t45 4ttf CRRRRFRR 

4t45 *tk4k q^t'o 4T45 q»li>l mM mm 44 RRI 

IjNiun ^ tfifi ckktiR (NaOH)i S4R& kRtk RtknR 

4 ? K\m RtknR ^’ti^rakS (Naoci) k%© <mn c4rr, 4Rtk ^ajtk 

*tf44k Km 44 "Swefc Hrr mm m\ c4*r, mm ^sjita m 

*ri<, csrrt^R TsrTok 44 $, kkw 4 4? ^rK ’RK cr^kr^t ^»nk 

kc4i titr c#r, mm ^sjtfe %m <kw m\ kk, ckknk 

























































































Ctf>8 

*w<, csrrf^r wf ^®ji% to f^jt ^ <fm t>iiR>iiivi 

'^C’licjphiRiJ Rfoq ^ *Rt*if 4R? c^t’i#^t < 3?' : to' tos <pl«f<pift'©i r^> 

<pw (7f?n 

UN* ^t "ritaumi c#*t®r 

$TK?# QhWM» WT BtiMCfcl %*RT TO ®*R IftHFlfr 0HIHH fit®?! ^ fifen^t*! 

fiQ>iil <r>w i i5*it«ii5 tjp«ilw*i ^ ^tRR NaOH 3^ 's? r u *|fi**pR ^i 

%TOsT Mltvb*||v| (NaOCl) *11% TO fifotit TO ^fe 9 IICjMHl»1 

3)%® (HOCl) ’ifi®!® ^r C®SS WtTOT ®|fa|WM ^*&T TO I 3$ WM ®|fa|WM 
<1% *RI*f(.<P <i-tDi TOT 3|^ 'TO'I 

NaOCl + H 2 0 -► NaOH + HOCl 

HOCl -► HCl + [0] 

*Rttf + [0] -► R<fffi *W< 

+ [0] -► fo #Rt<J 

3)®tW fiHs ?fiR *hl'4c^ "TO^ 3J^? TOT I (^©R 

TOT 'SlfelWH *RPltt fiw WlTHR ®lfe|»MM> <?TlTOf ^?f| WW 'ilf^tSH = [0]) 

^rfat*r 

^to® rrr to fctt>'©« 4ta* c>iit®*ii*i wt (R-cooNa) ^t ^&®?t *Htfi> 
3)%®?! *lUlPmi>l TO (R-COOK)l 3|TO R C® ®blTO$*1 TO^ ^?I I R 3|?T * 
^5^5® C n H 2n+1 3)<R n «£RT 12 CTO 18 <#®i CW: C>llt®illW pBlllWl3 -HMlWH 
*TO® Ci 7 H 35 COONa 3|<R PBillwU >IMI(.H^ ?TO® C 17 H 35 COOK i C®*T ^t ®fi?T 

to witeiiR <#tfTOr ^cgi^® fito to Wf ^ ftprtfiR l®fi 

■^n tor « fiNfiR £®fi?r «fft stfi^ro tonith to wim sifisro sit*® tot 

3)RS ^Tlt^RT fisted TOIJ NaCl CTft <PS(.®I f?Hfi«i R1C3RT fiu> ®ITOlt»T <PM 3)R5 
TOTO NaCl C® fic?T 3)R?3I ^CTT RtftSR ^*tC3?T fic<P c.<pc.<p<i «ih»lM C®CR 'Scil 

3TC® CTW (TO* ^Ti CTOT C®TOF #1% TOW CTO *pl® TO' fif®?T ®llft®« 

cro fit®?! ®rt^f®? i®f^ to ^ i 

^TOT 3)®^ <lfwtW W ^t C®®r ^T tiff 3)^ TO (TO* £t*$® ^T ^?TI 
1®% "to^ ^hhc«p ^fi® ^ ®tc ? t ®f*i ^trn «r% ^tt^R: 






































































































SRw <rUw 




eTTO^t TOR: TOlum *lfiTO tor to cw W to^R TO «iomc* 
>IHH ^(.°il 

^ TOR: TO1?-C5T*t® *|RTOTORTO TO?T CTM Wf MTO TO tolCH4l+ TOPS 
TOT ?lRR ^t «rf|} WT TO Ml 

tor Mm w toim< to tjpnfw to mi tor m? IsiTOcm Rro?r to 

CTO, RR RT TO ^®#t (TO* C^» TOi il^lT CSlW TOHC4 TORT TOT Ml 4$ 

tort tor w ^ totcm tot cro ^ c«ipf to to^t toicm toj Mu® 

TO CTO* TOl 4$ TOM*R W Wi (TOR CTOt TO RT iTO TOlifM 
TO1I \5(fM TO CTO> TTT5T TO^ TOR TOTO TOOT TOR TO i TOR 

rHH Mr <pMHR 'Oleic'S t'© s i Rt ©tf i£R^ R*R CTT*t Mlfl© TO flic's C'®«i Rt &PT 

tos to toC^ IrUrt toe© toi TOTto ^s Tor Ph>ot« to 

TOro <*f crTTO* Sh>vs«i 7flifi> (irfSps tori Tjsjtf^ lirf^ps «uhwk*n RT IsRIRto TOR 
IrUrt to <*pfcR^*RTOi r 5 # ^tro « fiRnfaro Uft wi wm 

RTO C®»T TO? Rsf$K TO’RR RlTOT TO Ml 

flftnfi* tort sit^Trcto r 5 ^ crc^ sir© to^® "^Btfi* *i[fTOi to^$ TOfi> ^Picvu 

<Pl<V<Pl<Pl ^<P«P MR TO^I c*^lc»ll RmR <It w»lwl laiMR TO<P Rtl 

Wlft CTO <R CTO *I1TO TOT TO* ^T© TOR TO I vfas TOR CTO ^PRr t£ff^p5 
*ffMt TO i rRr> ^Riw tot TO’i'j® Mfi> i#P5i ^pppf® Mfi> <fltro TOr-TOr 
RmR RT RRM-^Hr IsjTOR ^TOI «1% TOtR **!»!■< R TOJRJ ^T^tTO v 5®l*il^ s l < P C^f*T 
«TO ^ TO ^tfR ^T #TOTO^ TOR CTO TOT M ^ i 2fTO% TOtR 'TO ^ 
TORI TOTOTO *lfiTO TO TOi 2RT*(f TOTR ^TtTOlTO TO< ^T 

#TOTO^ *tTO CTOTOtTOI 

f^Ul^cer^ 

BsT>1<lCSt*G TOtPR iSR* 8l^t? TOI i f'4>T»Rc'3t*o '5ftTO e P© ’IT^BRM ' 5 R©T 

M TO®T TO^tCM TOdlT TOl TOl^T TOTOTO (C 12 H 26 0) RW TOR^Ito 4lTO 
(H 2 S0 4 ) RR^T TO TO% 4ft(|hli«M *IHWI» (C 12 H 26 S0 4 ) *ITR TOl 
TOI^T »IH»1» (C 12 H 26 S0 4 ) tlRT TO (Rtl^TO *feCihl4fe« (NaOH) R^IlT 

TOT CTlRro TO% *IHwTi (C 12 H 25 S0 4 Na) m *HR (H 2 0) Ml (RlfeM TO% 
TOW& (C 12 H 25 S0 4 Na) TO ^iRf^SI 







C 12 H 26 0 + H 2 S0 4 ^ C 12 H 26 S0 4 + H 2 0 

C 12 H 26 S0 4 + NaOH -► C 12 H 25 S0 4 Na + H 2 0 

rbUHrtw w W f©to®rMst WJ to? *tto CTM 

folS|406rtJM> *n®®fir 'Sllf fa* ?*?l? ^RT »1M»& (Na 2 S0 4 ) CTW^t^n 


•*lHH 'Q I'siJIocef’G qfa) *m»il ^<iM c^H«i 

*lt?R 'G iff? ^ft ^Sf ^n<1W-C5t^5 C55K& ^Ffat?? W <4?* *itft 

to ^ wti 'mrncw *t% cstc® fcserte *to <a? w ?n*fc© m&\ 

? 1 ? i ^ 5 t <iM»i c?l^» ^ bosfl® *to ? 5 T‘ t lE® c^fFt ? 1 ? i < 4 ?*l? *^HII®i < 4 ^ Mite 
’fflffil? ^ 5 * 1 ? c®iPt wit Ml 


^*C 4 l 

Wl (R-COONa) « 
fttiMOflrii (Ci 2 H 25 S0 4 Na) 
<4?fi> to? to»lRto 
I *llf?C® I 5 fl^s tetot? 
< 4 ?t tow to tofc tot? 

(R-COO-) ?T f®tasp& to? 
(Ci 2 H 25 S0 4 ) <4?* 

ctototot? (Na + ) to to 
toi Wt ?t 
tow* w sit?® towto 
*te «ltt® i < 4 ^; gjt^s *lttos 
to?«t to tor ^ftmjiPM 3 i 4 
te *ttf? toff wri Wt ?t 
fcBHOflrG tot»M ®[?J SfHo 


£«$'! 


.i 1 *; 

i ^ => i 



- 

=**S 

crcwi’t 

& 

r i 

-<nft 


fi>ar 12 . 02 : toh fo??t IwJI*ubi* 5 Hc?f "Wit W? 

cto? 


c®? ?t fsftst <nf)^s ??, ^ 


Ipfl 


tot? tot liUinwrfJw w *nfar c®sr ?t Ito tetSto wrl^ ^tts? 

tet?t ?? to? ®t? Sit*® C® 5 T ?t %BBT 1 w toll® ?? < 4 ?* < 51 ® 

<n^)'S»® ??i ®Ritoto *ttf?? totoll®?? ^ttfto gwto^?ri 
<5 tetolt? tot®C® W tot ?T wlb^lcil tot C®? ?t fsft^? Wit? tot t>I^R<P C?C® 

tot? ?t to?cBK%? totw to tlto to? to ®n^® to *fc® c®? ?t tot? 























































































wt? ^Mtw *tcef?r «flM»r w i «*wfl» «ii«^n» 

<3ic^ -m *£T^ c$®r, t*ro* *nfi<r *itm «4^ar ^ra *£r# 

ter fcoft wi «*ft faw c*Hf ^tw *iRfFo i <3Rtfl» mat *itft «w <?nr 
Tsmtf^s ^ wr c^r « ^if®r wiw c**n^ ^m#® wm wit 

*iR*ph ^w i 


*N% 


*1HH 


1. ■’Tt^t <wt fl^RPl^ ^Jlfl* 

1. t&t»to«H» wi fl^RW* 

'i|l>l^< WllVbUlV ^T ’IGIHUIV Wtl 

Wlfefl JihwlR^> tsiPitvs-si CTlf^r^t 

2. >INM ^ *ilR^ «IWI 4l«r 
•nsr^ti 

2. foStoWrB m *llRtto« «w Wf <Mtta 
•llBri 

3. fJblJMterHB ^ «>W *lR^liMkilC*ftr 
^»t »iRic*w ^ri 

3. *IMIWH CbC.il *rfiwlil*ucrtn ^^^1 
«Pt| 


'aifcRs «f^nceris 4mim ^®t 

»iwifrw too *ifiw*r -m, MH c^r, c«n^ ^mi ^t? 

"^1 ^t 'sH«l«n stfC^ ^t ^1% ^Mv5 ^t5t ^f 

HHIfrW <?Rt ’ftte 5 %l*a «lft|CetCH<l l^sflT W 

*iR»(M <pf»i(.« OT?TI HlPic.'o 'aifsnerc-Ki HR»iM C*t^T *llR?r "SIC^CT ^®T W®1W 

^R>R« Wf <mlw <#t ^fw ^ri 

fti»H«td>* ’srw ww? (Na 3 P0 4 ) «ltwi ^ Itetfeatsf v»ippi3 

wlwcrtu C3C& 'SHf «tM ^ Rt-nt-q 4C\a 'Sfouro < lf^t e f <3C® Trt?r i 

■§f®5f ^5t? <?fo ^RI *llR? ^*11 ^S%^© 'OlfsiC'sri CWf wr, *ttte 

«ifsi (.stein 'ai'olw ^ 'si^r ^1? i 4 '®I(.<r 'ql'oRs Chest'S nmlw *llft tjfw ^l 

sW*f^t nmlw 

^Cff ctM" wm, ft ’ifiNw «w Rfat im snm«f% 

OWr, c^tsrat osn?^ w* pH 4.8 csfcF 5.5 ^ top 

^sr^fK ^ ^siffa ^lt , oil^»>(H ^t 1 <p!c«r$ 2W*I%T 

pH 4.8 5.5 ^ Wpl ^ll^c 0 ! C 5 ^ 81^1*1^1 qjq^lw?i q j l?ic' , 1 *ql'»lR«p 


^rtf »R-«br, *»lta*r W-ioTf «|R 











































































































ip rftrc 




<iiw, m 4R? <$ri* crw «ii 5 »i*® w ®ir«w wcw <iic<ii 

'sit shr^R pH 4R? pH 4?r mms Riot's r?t i 



rrr s$*$fc 

vtfprs s^t: RW P5 @t Rt 

RlinHl RtRtR $R*I* l RHIWU pH 

RlR 7 4R C#t R£R l 

ft*R*R«t: ^RC<M C^f, Rsf^R* CTW, NaCl 
4R J i J '^j8 <5^H, ^I'stlwm ^RR, wwlPi*i c's*i 

W*ttf^: tflRsft ^•it' r i - i ^RR/FHRi> 

^UM/C^rfR RR^tR, iRR^tR 400 mL, 
C&ftftH 4R*ft R® C’ltPfisR Rift, 
4R*ft RHStfR R*tft, 4R*ft <?RgRl, 4R*ft RM 
Cflfc (10 mL), 4R*ft ’SFtPR, 4R*ft 
C*M1R i 




fi^H'alapw *lW«l fel2.03;W «r^f% 

(Rtf^rm $jto^it® *rr wrir ^iw® 

^wrw *ri<i Rnrett 4ft crr re® 

Fkii c«plc*il «3^q5«il RT <ic!S cr RJtRtER J i'® < ? ^l«pt'o i 
RtRR ^lE® Rt RtEfl RJR31R Rt R>Rt i 


(a) 4R*ft fWtC^ Rlfr RJER 4R ftRER ftcIRT RTlR CRICsflRR Rift Rta fftR RtR 
Sl^vo ^Wll I 

(b) C^lcHFlH Rlftff® 5 mL RRER>R C®srRt5®llREfR4RS30mL CRlt®RlR 

^tESjteflt® <5R*t Rt'Q I 

V 















































































«iMwi st)a <.*1 a a lla *1 




- \ 

(c) totto to 30 ^S l 4 w to <£&$ 

list's ^ *ttft CTt*t Ito ’llf^ ’‘llGfo «^®f ^C^tl 

i£i »h?i cvs«i ^t dR" 3 i»p^f <n^)^vs ^,cu *w»m '®i1^lc®il ’ftft^T i 

(d) <W3nt ^*J <TOJt ^K tofto ^©t ^ T^Q I 

(e) ift®t I^SW 50 mL NaCl <*RT ^FPj® iSS^t CTt*t • J ft^t Hi's ftlC*! ^ft'Q i 

(f) to c^fte ^fttoi toito <to* *ifiiajp5* c*rft 

*ihh«» -J[(.s»k's ifl'a i 

H*l* *lHIW4 *tfto 

1. liJWBMii to ^ic*ftr <w *Hfr « cstor fcsf* jH<Iwu ^t ^s i 
wJjvfuvStfla 'Jf^f ^*wl '^flNPt'S I 8 T*P ^*wl C*Ht H*t5T fa *Tt. 

2. <*tor cS^to 2/3 wfa ppcatto ctW ^est ^ttoa « *i 4 m«h ^cati 
wwlPi , iw* f^r *rc?r to *p s nl<i ,a i ^rNjt a»wl i 

3. cstm taR pH ’srf 5 ? tor <pwi i 

4. alerla C^M 4 R»t«i ailil jiRImh ®f r u Him ^51*4*1 R>*ifi> J i*M^' a^nl tvsNIn 
taR ^ihlwa ^Isflcaa ^lalcia '5®i*il <P(.al i 


Ufa ’ttot? 

Ufa *lfas|?r *RT 4>Jl«lPUll»l OFlSIt ^fePflOPfelW*, Ca(OCl)Cll tfRT 

^t wq c^it hk CTflpit *rfaft <£ftK fatasr^ to ww -jfm© 

csiw fctolu 'srj \©*?it 'shi 1|fa *ttoi?r ^r ^t ^?n ^s\ csr^t, 

toi®, <afto ^sjtfw wm^ti (stc^#^t wr^r^walifa 

4o°c ^l«n ^to 4>iHPmi>i *foa*mfooiMi >rew ca*tto *til*r w?r ffa 
•nfccfir, ca(oci)ci ^*i?r ^r 1 

Ca(0H) 2 + Cl 2 ---► Ca(OCl)Cl + H 2 0 

f|fa -Hlwwh ^t «ikiln c*vH»i: 

f|fa ^n*fre<r ^1 <fi^Hi Wk *ltoRiw tor^ w ^ri 

ijw « ^fa *toi ^ifa *n®fcn«» w c^tpn 











































































V500 


<wm 


to? TOr <ro *nf? ctw to to tot tlfs? *rt$wr? sro *rif?? to W?r to 

<WHl>lil|i| CJPRI^B (CaCl 2 ) 4?* ^ftpIlWHR (HOCl) fcsf? TO i 

Ca(OCl)Cl + H 2 0 -► CaCl 2 + HOCl 

HOCl C5G8 to HCl « WlTOR «lft|Wrt [0] fcsf?TO 

HOCl -► HCl + [0] 

?fe? *ITOf? TO TORR qft|<MH<l ( 0 ) %It TO ?R? *Rto TOI 

?fi&R *Rltf + [0] -► ?#? *wtf 

Hlffc «nfcro ?t?t wr TO? c#*R 

TO? CTOT, TOtW, <Rft? ^SJtfR flffirtt (TO? #?t<J ?Rt? TO? f|fR «H&51? ^ 
TO TOI f|f5? «H&bl4(,4 TOT CTOT TO? CTOf, TOR, C#R ^5#t? fc*l? TO <111? 

TOTmffe *tl&5t? 21TO *n%TO to?rTOTOltof CSPluft® (CaCl 2 ) 

^ ?totTOR 4to (hocI) *tto5 to i 

Ca(OCl)Cl + H 2 0 -► CaCl 2 + HOCl 

^»IW1 (£|to (RTSS to ^TlTOR 'aiftlOflH [0] M? TO ?T ^<11^ TOI 

HOCl -► HCl + [0] 

#Nt + [0] _► f5 

tftRtotsr 

HR *ifrot? to? to ct ’itoiw to ?fri? to to top HR Hri? toti to? to 

?t? CTO, tf? ?T IstW TO "TO 4tjRt? ^*t? ^ihlfa *(C® ?TO 'SRRt fcof? TOI TO 
*tfwfWTO TOT TOfi> *tfwfw *RT«f <a<ni\n <psc'o TO ?T (TO, ?f? ?T fifas?? TO! 

to?t to' fro to? c?ito? fatos ?r TOto? PitoS * 3 ? to to?t 
to ?t 1 rttor ^roito «uito *nto to fcsRfvo TOito? 

(NH 4 OH) 4 ? to ^rtoit chh^t ^ijitoto, CH 3 cH( 0 H)cH 3 ftto HR Hri? 21 ^© 
TO TO TORlto? TORlto TO ??R3 $C?R TO TOI 

HR IsHR ?t?f ^»lo 'rot? w*H*i 

HR ftN?Rs TO TOE? TO (RTO TO TOT NH 4 OH TOE? (TO, ^ ?t tot? TO! 
RRrT ?TO (TO ?f Et<f ?t tsRtR* TO (TOs ^TTO? 6 ! ?TOI ?f? TOE? TOT CTOR &5R 

























































































'qMwi w)«im 




ffIPt TO* «uHc*te»i &Sf? 4B iktMc-q» Eft^o : TO' &SR 

^f& csJw> 'arHailR's ^wi jjl^i IjjHin f*t«i ^N*r ^16 ^>nl ^9 ^w|»T ^Iw* 'Q 

^ ^ 9faj- ^?n <?m stm Gmimh toj w ^iit^r ^ pft 

'solwlfaife 4ftoi|i4ifti» »w*r«? to TO 

« "sp^t C9tf5 *TOl 


«lJl«!EHll ’titCTO 

*iftotro m\?m ^ 

'aulWlAfll f\P\ $*$5 W ^ I 

•iffatTO <£&$ ct>>Gn>\5w 
wuftfc (NH 4 CI) ««w <wMl»iiii»i 'anifttt 
(CaO) WEST ^5«s TO 
^t^i 

2 NH 4 CI + CaO -► 2 NH 3 + CaCl 2 + H 2 0 

^t *tftotTO <£&$ ds^fiJfcw i$inftn» ^ ca(0H) 2 fata 

^iw^oioii^t *ijk 4jhPiiii>i csprat^s ^ 

2 NH 4 CUS) + Ca(OH ) 2 --—► 2NH 3 + CaCl 2 + 2H 2 0 

Pm*hnhui 'auiwiPmi «di®r ei 3 ^ 

c^l<i •fact's 'aolwlPiiil ^Ol^T «p«! *jlo 1 N 2 H 2 

*m 1:3 TO ^ TOJ Fe «w TO ^T ftattw 450-550°C 

^S«® <R[t TO NH 3 *lJPf ^ I (1 : 3 ^[TO Nj'Q H 2 TOt C9Wl¥ N 2 
^ CTOtf TO ^t? - 3 tP H 2 <?T'S9tTOi) NH 3 *1J1*T 
^91 aft ftftmlli fiHnT l N 2 H 2 TO NH 3 ^ ^9, 

1 ^ nh 3 ’tifa cecs n 2 h 2 *1TO *# e ^o ^r 1 ^ fi>^ ^jw» ~s$\ 

Fe 

N 2 (g) + 3H 2 (g) ^^ 2 NH 3 + 92 kj 

200-250 atm 
450°C-550°C 



f&3T 12.04: ’tltC 5 ^ Sill's 































































vSO^, 

12.3 « FMtroar iRfirc 

(Chemistry in Agriculture and Industries) 


flfen muiR* *w< "srite ton to ^nflfcr 

(CaC0 3 ) *MJ4M TOii 'ailTOtl CTO ^ms? C^fm <£)<R c>|$>|||I>H 

%*t £fp ^rtm tou i ^rr^fm to *fm< ft©t% to i cwt: 1to& 
M% to<t %ro wh to toi ctot toc^ ^ ^ After ^ 

A<fc ^tfk® ^ h + to *ifoiM <ro to to ?nffcr tocto to ^nfk® 

^roim stcnm to to ^ronro h* to to*t fifrot to <wMi>wivi ^ror (c a 2+ ), TO*r 

T 5 l^-V 0 |^l^v«j TO? *||ft fcsft TOTI TO TO5 TOT TOl 


CaC0 3 + 2H + -► Ca 2+ + C0 2 + H 2 0 


(Urea) 

>flMH TO<i TO^T vhl^vsi^i^vb to? AjlCWlft*ll *tJtCTO faMC® ^5 TO TO? 
130°-150°C TOfflajm ^3*® TO?T SfTO AilCV||ft*l|v| <*\4\W\> (NH 2 COONH 4 ) ^*1?? TO 

*troite® ATOtfrom m 4 \ws cto (nh 2 -co-nh 2 ) sp^® to i 

C0 2 + 2NH 3 ---► NH 2 COONH 4 

nh 2 coonh 4 -► nh 2 -co-nh 2 + h 2 o 


f^Mcwr to? ffacw ^from tofp ^tototoc^i c*ro 

<#ito £®f% to to i f $$lroic<i> to %to toto to to i $$lroi to 

wf to to toto <ro TOtw% ^TOtSiC'sn sjto^toc® TOi 

fcfof TOP# n 2 StTO TO' l ?T#C® ^fest TOAl^CTO $*#lf®C® *tlfTO TO 

ftlrot to nh 4 + , oh- to? co 2 M%to i nh 4 + cto} to i 


NH 2 -CO-NH 2 + 3H 2 0 


^Qc<IA 4TOft^T 


2NH 4 + + 20H“ + C0 2 


AilWlPlillW (Ammonium Sulphate) 

AllCWlfTOl TO? >lMWBra4 4ft® fifot TO AjlCV|#il|V| *|Mwi3 [(NH 4 ) 2 S0 4 ] TO? *t# 

s^httoi 


2NH 3 + H 2 S0 4 -► (NH 4 ) 2 S0 4 + H 2 0 

ffacw wtwtfrom *ihwU to tor? toto i tocTOtto >imwG ^i?iw<i to 

fttlPlT TO® TO 'STlfift® ‘TOCTO *#TO (TO CTO AjlCV#illi| *lHwl> 2tTO 





































































































«iMwi sTOi 




tot *tfTTO TOpT toi sfcTO% ^ $TOR i 4 <TO $frr 

HfedflWM ® THTO am TO i 

*itj 

TO^T, *1lTOMf®t, TO ^TOw ffartl TOIt TOl CT srfgsrlT cTOt TlTOfr* TOtPifT 
TOJPT CTOf ftTOFa TOJPF %TOt TOT TNT TT TORT TOs TO TTT TOT TO C*ft 
SjlTOlW ffiirtJ 8ttowt TOT TOl ilWHlfi* TTJ TJTTlCTT TOIt 4T? TOM ^TO 
TCTC^ 1 TJTOtftTt TOT TM, Sto Tt Q|PT <K3 4T> WtTTt CTCT 5 TOT WfTTO TtTtT 
W TOT TOT TOT TO i ^ TN ^ TO Tt^T TO RT i 4TOT TOTf^ TITOltt 
TORT* TOT T%t R»c*i ’TOT CTO^ TOT MTPT iRCT TtT, T*PT ^ftPJT TOT TOT TO5 
Rt I TOTO ^ Viol TOCTT T&TO TOT^ TJTRtft TRMIrtTT TRTl^PST <w<iH TJTTjT s*w 

WT TO PlW TOl TOtT, TOlfTOtT T*tfi^v5 (CaC 2 ) TO TOT *Rft PIN TO TOfrf&pH 
TORftafrTOTTOi 

CaC 2 "I - 2H 2 0 ^ C 2 H 2 “I - Ca(OH) 2 

<$TO5t ^ TO TlTTe T%t TO TORPft TO i tfTOR'S TOtPfT '*iftETT ^*tT Ir^T 
siTO CTO i T*tT^5 %T TO TORpft TOPS TOfRfi»tRR TOT TO TOPtPftT TOlro^ 
CTtTttPJt TTT 

RWTOM TMItA* tot 

^ItTOT TO iffa Rt TO TT TO (5^CTO TO Rt TtT CRTOT TTO, TO TO, fowTO 
^»ItfR TOT ^fTOTT ^TSTTO TOT TOl TTO TOT TO TSTTO TOT TO I UCTlft, T^T TO 
^aJtfr PpfttPa %TOt RmN TOtT TOT 1%PfTO TJT^a TOl TOTO TO TOtPfT NfCT 

Itorto stm to^q totptt ctot wot to rti toTOr tot tot tosph tot to 

RTl TTO TOTtfsR RtRT 4TS *lt% RTORT TOT fTTO TOt< i TOtPfT NffcST TOTOR 
Sim TOT TOtPfT ^5JT TTOa TO» TOl TO4T, TOTlPlH TOT ^ItTOT TSTTO TOT 

^otti 


TOT^fi* TOpTtf^> ^5 1 §troc®fi>« 

mr TtTOlW tot TOTOlk® %?r TOTOltpo tjItoSIttT TOtP® TO tT, to 
TT, *iTO TO TT CTTO TlTOlTO* TOIC^ Tf® tsi®rl<ic,'o0>’o TPTi PRT Tf® fsiTOcofr® 
TOtPfT '*i%T TO “IDCTT CTOT ^ TO Tt TO? CT$TO tTTON® T?NT TOT 
>IM«W tiro 'anjwM fRTO cw f® fslefNc^vsjW ^^1^ fsjSfWC'slUva toT 



v3o8 


i&m 


to PtwtroP^ tot i i3tar <ro ^wioni *ifto ^ ^ otjpto 

'flU^WlPh® TO PlTOPsP^ TO i W|R»U|V| MHMrlttP, MHMrlfil* fTOTO 

Wl? Wt, f£P? Wt ^sflp ^psilf^a TO ft|«RnB{&S| $PPr, 'qlPlPPH ^sflp 


PMTOr« Hfilw - ! '* 3 ^*t 

f i i w RWii cro TOr *tTO *iPwto Tjfw tot i toito TOst Pm, <i? Pm, 

Pm to ^ %ro PP?r sim ^ift to cwt: c*iftm>i (cr), <m (pb), 
TOP (Hg) «^T? TOSpTO (cd) TOtP PTO ^ I 4Pft «rft W *tTO TO ^ 

TOc® stm to i w TOc® <?m PP^r tot <?m &Pcm tot w to stm 
to i 4M ipRST TO *iftar <«pr TO to sfm to «ii»iitM P*TO 

« Prefer "TO TO 4 'shP* ^gre TO® TO i TOm TOT * PTOTO TOTO (TO 
2 ^ *lPTO CTO (NaOH) "SUP ^ TOc® PTO ^ I TOc® NaOH (TO 

TOffs TOC^»? 'TO CTC® TO WT TOffs ^fSfSF 2}t% <fTO 'slMl'alM Tops ‘TO' 
^Ttl 




■£) ^$p4lbR *W 



2. NH 3 + H 2 S0 4 P1TOP: 

(i) t*T^P SpfSRppRIt 

(ii) PMP vslvcni «^R*P ^fP P*IRR 

(iii) PMtW? e?^P pH <4?T 'SIR 7 Ct>C?J cTO 

Pcb?t wl«|p TO*? 

(^) i 'Q ii 
(*t) i 'Q iii 


0*1) ii 'G iii 
(^) i, ii « iii 






































































\$o(t 


3. <?my 

(<F) Na(OH ) 2 0»t) Ca(OCl)Cl 

(’t) HCl (*T) CH 3 COOH 

4 . mtos ^Stol straw <imrar ^mt Mtollfas ^r? 

(^) OH" (*0 NH 4 + 

(*t) H + (*t) 



eft 


1 . *m otto ^tar wr to^3rat?m *ttto® to ^wts ^ra c*m csjr 
*ttom ^ am* rawts wit ^1 sm ^ town* ^nfl» toot tor stra* 
feiitaGBrS <ij<^ 1 <j ^rnm ’I^TsH" tol 
(^) w ^t? 

(*t) jtmUwm^t? 

(*t) swra c*i *mt*f ft«i ^ms *itom ^mm u>tSi v il«^?i<i^» ran*i®t 


"^fat <PMll 

(*t) tor "^Ms ®i*u ’*ft'a»ic < p ra *mm*f OTfi> 

•q»l49* < 4 M i l ^iWJf tft's 1 


2. '®t. swm ^sm '^ y Q?lT 5 r ’|r<p^1 tolW 1 tofi> tow ^>sr?it?T 

St. <1 |'St1-s 1 OTra* ^>|M ^fct "SlT^-^t^r, "R't, rato i£R? l«w»tl« tot 

tom wscsr 1 $o©i>i w <?n*(ra rato *tic*ira ^wraw **wh i st. m 

*tolfi> CBRR, stojff® Sfc^ OTfl® to*t ^UMH I 
(^) ffW Isp*iIm<i ^t to KM ^t? 

(*0 tow* (Rc*m TOsittot tow wstram 'ftot ra^wm? 

(’t) \st^to ^w^tt to® 'st, s®t "sim, 'sitsm ’iwl^ srj ^sffas to*lraw 
whl5w» ^* 0 ® ^iNit ‘pm 11 
(*f) ^Hram csira> ^ *fts?rm *kI*m' 


^sft •R-'Sk , S*llni- iS'Sf-io'Sf 
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“X CTfr v|JSmi vjfto (? fW, 

X c’flfa wBi wi^iw viviico ow*rri” 

-4 f*t cw ^t*n>f 


l 8 ^ 4 ilM *ltBT 

- vjh31*j c^^pht 


ill! ^ f“ps fitfi'atm WSil iUci *8 artwnicw «tij ijt"H®i wai I Vi w*5lw 
io<* 5 TW->il (CijRtiF, ^8 *I*&T ilfwi) 



Pl*H wii*m 


wsrf^lt wnw*f Rhi^wj w 



















